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1. Introduction 

1.1 Objective 

1.2 Site and Facility 
Description 

1.3 Policy Statement 

The objective of site activities is to conduct a soil characterization sampling and 
analysis program at the Bayonne Barrel and Drum site in Newark, N.J. 

The objective of this plan is to provide a mechanism for establishing safe working 
conditions at the site. The safety organization, procedures, and protective equipment 
have been established based upon an analysis of potential physical, chemical, and 
biological hazards. Specific hazard control methodologies have been evaluated and 
selected to minimize the potential of accident or injury. 

Bayonne Barrel and Drum operated as an unlicensed T5D facility from the early 1940s 
until the early 1980s when the company filed for bankruptcy under Chapter 11. When 
the facility was in operation, drum cleaning operations involved both open and closed-
head drums. Drums were washed with a caustic solution which was drained through 
an oil-water separator before being discharged to a 50,000 gallon underground storage 
tank. The liquid was decanted from the tank into the sewer system. An incinerator 
was used to clean the open head drums. Incinerator residue was collected in two pits 
(approximately 14 feet deep) on eitherside of the incinerator. EPA conducted activities 
in March, 1993 to remove material displaying the RCRA characteristic of ignitability 
contained in abandoned trailers. Following a fire at the site on July 8, 1994, EPA 
commenced additional removal activities. Inspections at the site revealed ash'piles, 
shredded tires, contaminated vertical and underground storage tanks, contamination 
within buildings and the presence of a then estimated 45,000 drums, some containing 
hazardous substances. Many of the drums containing materials were open, severely 
deteriorated and/or improperly stored. Removal activities conducted to date include, 
but are not limited to: 

1. Securing the site with measures such as repairing the perimeter fence and installing 
warning signs; 

2. Removal of approx imately 46,000 drums, some containing hazardous substances; 

3 . Testing, segregating, and over packing of hazardous substances; 

4. Removal of two ash piles contaminated with dioxin and lead; 

5. Removal of tanks containing contaminated sludge. 

Recent sampling of Site soils has confirmed the presence of numerous organic and 
inorganic hazardous substances, including ethyl benzene, xylenes, PCBs, cadmium, 
chromium, and lead. In addition, the presence of dioxin has been confirmed. 

The policy of Blasland, Bouck & Lee, Inc. (BBL) is to provide a safe and healthful 
work environment for all employees. No aspect of operations is of greater importance 
than injury and illness prevention. A fundamental principle of safety is the belief that 
all accidents and injuries are preventable. BBL will take every reasonable step to 
eliminate or control hazards in order to minimize the possibility of injury, illness, or 
accident. 

BLASLAND. BOUCK & LEE INC. BMONNHS" .lO/K/** engineers & scientists ! 



This Health and Safety Plan (HASP) prescribes the procedures that must be followed 
during referenced site activities. Operational changes that could affect the health and 
safety of personnel, the community, or the environment will not be made without the 
prior approval of the Project Manager and the Regional Health and Safety Coordinator. 
This document will be periodically reviewed to ensure that it is current and technically 
correct Any changes in site conditions and/or the scope of work will require a review 
and modification to the HASP. Such changes will be completed in the form of an 
addendum to this plan or a revision of the plan. 

The provisions of this plan are mandatory for all BBL personnel and BBL's 
subcontractors assigned to the project. All visitors to the work site must also abide by 
the requirements of the plan. It should be acknowledged that the employees of other 
consulting and/or contracted companies may work in accordance with their own 
independent HASPs. Subcontractor HASPs if prepared, must meet the requirements 
of this HASP. 

This HASP is not intended or represented to be suitable for use by other organizations, 
reuse by Client or others on extensions of this or any other project. Any reuse without 
prior written approval or adaptation by BBL will be at the user's sole risk and without 
liability and legal exposure to BBL. Any requested modification or adaptation of this 
HASP will entitle BBL to further compensation at rates to be agreed upon by Client 
or others and BBL. 

1.4 References 

1.5 Definitions 

This HASP complies with applicable Occupational Safety and Health Administration 
(OSHA) regulations, United States Environmental Protection Agency (USEPA) 
regulations, and BBL Health and Safety policies and procedures. This plan follows the 
guidelines established in the following: 

• Standard Operating Safety Guides, EPA (Publication 9285.1 -03, June 1992). 
• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activi­

ties, NIOSH, OSHA, USCG, EPA (86-116, October 1985). 
• Title 29 of the Code of Federal Regulations (CFR), Part 1910.120. 
• Title 29 of the Code of Federal Regulations (CFR), Part 1926. 
• Pocket Guide to Chemical Hazards, DHHS, PHS, CDC, NIOSH, (1994). 
• Threshold Limit Values, ACGIH, (1995) 
• Quick Selection Guide to Chemical Protective Clothing, Forsberg, K. and S.Z. 

Mansdorf, 2nd Ed., (1993). 
• Health and Safety Policies and Procedures Manual, BBL. 

The following definitions are applicable to this HASP: 

• Site- The area where the work is to be performed. The site may not include areas 
of the facility that have been folly characterized, are not subject to remedial action, 
and not potentially affected by activities conducted under this Health and Safety 
Plan. 

• Project - All on-site work performed under the scope of work for the soil 
characterization and sampling program. 
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• Subcontractor - Includes subcontractor personnel hired on-site by BBL. 

On-Site Personnel - All client personnel, BBL, and BBL subcontractor personnel 
involved with the project. 

Visitor- All other personnel, except the on-site personnel. All visitors must receive 
approval to enter the site. 

Exclusion Zone - Any portion of the site where hazardous substances are, or are 
reasonably suspected to be, present in the air, water or soil. 

Contamination Reduction Zone - Area between the Exclusion Zone and Clean Zone 
that provides a transition between contaminated and clean areas. Decontamination 
stations are located in this zone. 

Clean/Support Zone - The rest of the site where airborne exposure is not anticipated. 
Support equipment is located in this zone. 
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2. Roles and Responsibilities 
2.1 All Personnel 

2.2 Regional Health and 
Safety Coordinator 

2.3 Health and Safety 
Supervisor 

All BBL and subcontractor personnel must adhere to these procedures during the 
performance of their work. Each person is responsible for completing tasks safely and 
reporting any unsafe acts or conditions to his or her immediate supervisor or to the' Site 
Supervisor. No person may work in a manner that conflicts with the safety and 
environmental precautions expressed in these procedures. After due warnings the 
Project Manager will dismiss from the site any person who violates safety procedures. 

All on-site personnel will receive training in accordance with 29 CFR 1910 120 and 
be familiar with the requirements and procedures contained in this document prior to 
the beginning of project operations. 

The roles of key BBL personnel are outlined in the following sections. Key personnel 
and contacts are summarized in Table 2-1. 

The Corporate Health and Safety Associate (HSA) is responsible for technical health 
and safety aspects of the project, including review and approval of this HASP. 
Inquiries regarding BBL procedures, project procedures, and other technical or 

°™'SSUeS should be addressed to this individual. Any changesor addenda to? 
this HASP must be approved by the HSA or other member of Division 617 

T.he,!oe^r°jeCt He3lth ^ Safety SuPervisor (HSS) is responsible for coordinating 
site H&S issues. The HSS will advise the Project Manager on health and safety issues, 
and will establish and oversee the project air monitoring program. The HSS is the' 
primary site contact on occupational health and safety. 

It is the responsibility of the HSS or designated alternate to: 

• verify that all on-site personnel are made aware of the provisions of the HASP and 
have been informed of the nature of any physical, chemical, and biological hazards 
associated with the site activities; 

• maintain a daily logbook for recording all significant health and safety activities and 
incidents; 

• verify that on-site personnel and visitors have received the required training 
including instructions for safety equipment and personal protective equipment use; 

suspend work if health and/or safety-related concerns arise; 

provide on-site technical assistance; 

conduct she and personal air monitoring,-including equipment maintenance and 
calibration. Where necessary, submit samples to an American Industrial Hygiene 
Association (AIHA) accredited laboratory; 

issue/obtain required work permits; 

conduct site safety orientation training and daily safety meetings} 
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2.4 Project Manager 

2.5 Site Supervisor 

• verify that on-site personnel have received the required physical examinations and 
medical certifications; 

• review site activities with respect to compliance with the HASP; and 

• maintain required health and safety documents and records on-site. 

The Project Manager (PM) is ultimately responsible for verifying that all project 
activities are completed in accordance with the requirements and procedures in this 
plan. The PM is responsible to provide the Site Supervisor with the equipment, 
materials and qualified personnel to implement fully all safety requirements in this 
HASP. 

It is the responsibility of the PM to: 

• Report all accidents and incidents to the HSA, and thoroughly investigate all such 
occurrences on the project; 

• Approve, in writing, addenda or modifications of this HASP; 

• Suspend work if health and safety-related concerns arise; and 

• Formally review this plan with the Corporate Health & Safety Associate. 

The Site Supervisor (SS) is responsible for implementation of the HASP, including 
communication of site requirements to all on-site project personnel (including subcon­
tractors). The SS will be responsible for informing the HSA and the PM of any 
changes in the work plan or procedures so that those changes may be addressed in the 
HASP. Other responsibilities include: 

• Consultation with the HSS on site safety and health issues. 

• Stopping work, as required, to ensure personal safety and protection of property, or 
in cases of life or property-threatening safety noncompliance; 

• Obtaining a site map and determining and posting routes to medical facilities and 
emergency telephone numbers, and arranging emergency transportation to medical 
facilities; 

• Noti fying local public emergency officers of the nature of the site operations, and 
posting of their telephone numbers in an appropriate location; 

• Observing on-site project personnel for signs of chemical or physical trauma; and 

• Verifying that all site personnel have the proper medical clearance, have met 
applicable training requirements, and have training documentation available in the 
office. 

BAYONN hV -10/5V* BLASLAND. BOUCK & LEE. INC. 

e n g i n e e r s  £  s c i e n t i s t s  2-2 



2.6 Subcontractor 

2.7 On-Site Personnel 
and Visitors 

e-'n- z.z. TO 

On-site subcontractors and their personnel must understand and comply with the site 
requirements established in this HASP. Subcontractors may prepare their own task-
specific HASPs, which must be consistent with the requirements of this HASP. 
Subcontractor personnel must attend and participate in the Daily Safety Meetings and 
all other site safety meetings. 

All personnel must read and acknowledge their understanding of this HASP, abide by 
the requirements of the plan, and cooperate with site supervision in ensuring a safe 
work site. Site personnel will immediately report any of the following to the SS or 
HSS: 

• Accidents and injuries, no matter how minor; 
• Unexpected or uncontrolled release of chemical substances; 
• Symptoms of chemical exposure; 
• Unsafe or malfunctioning equipment; 
• Changes in site conditions that may affect the health and safety of project personnel; 
• Damage to equipment or property; 
• Situations or activities for which they are not properly trained; 

TABLE 2-1 
KEY PERSONNEL 

de maximis Key Personnel 

Title/Role Name Address/Telephone No. 

Project Coordinator William J. Lee Clinton, N. J. (908)735-9315 

Blasland, Bouck & Lee Key Personnel: 

Role Name AddreSS/Telephone No. 

Corporate Health and Safety 
Associate 

Jay D. Keough, CIH 8 South River Road 
Cranbury, NJ 08512 
(609) 860-0590 

Site Supervisor/Health and J 
Safety Supervisor 

Greg Rabasco 6723 Towpath Rd., Syracuse, 
N.Y. 13214(315)446-9102 

Project Manager Paul Brzozowski. P.E. 8 South River Road 
Cranbury, NJ 08512 
(609) 860-0590 

Project Officer Andrew N. Johnson, P.E. 8 South River Road 
Cranbury, NJ 08512 
(609) 860-0590 

Key Contractor Personnel 

Company Name/Title Address/Telephone No. 

B&B Drilling, Inc. R. C. Klockner. P.E. 
Vice President 

P.O. Box 8 Netcong, N.J. 07857 
(201)347-2250 
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Project Hazards end Control Messures 
3.1 Scope of Work 

3.1.1 Job Hazard 
Assessment 

A/C<2_ /nobi-

UTi/iTit-S 
cJjLdJC. 

3.2 Field Activities, 
Hazards, Control 
Procedures 

3.2.1 Mobilization 

3.2.2 Field Sampling 
Activities 

The scope of work includes the use of a Geoprobe apparatus to penetrate the ground 
to collect soil samples. Cuttings are expected to he negligible, and will be placed back 
on the surface or containerized. 

A job hazard assessment identifies potential safety, health, and environmental hazards 
associated with each type of field activity. Because of the complex and changing 
nature of field projects, supervisors must continually inspect the work site to identify 
hazards that may harm site personnel, the community, or the environment. The SS 
must be aware of these changing conditions and discuss them with the HSS, RHSC 
and the PM whenever these changes impact employee health, safety, the environment,' 
or performance of the project. The SS will keep BBL personnel and subcontractors 
informed of the changing conditions. 

Site mobilization includes setting up the Geoprobe equipment and establishing 
exclusion, contamination reduction, and support zones. During this initial phase 
project personnel will walk the site to confirm the existence of anticipated hazards, and 
identify safety and health issues that may have arisen since the writing of this plan. 

The hazards of this phase of activity are associated with equipment movement, manual 
materials handling, installation of temporary on-site facilities, and manual site 
preparation. 

Manual materials handling and manual site preparation may cause blisters, sore 
muscles, and joint and skeletal injuries; and may present eye, contusion and laceration 
hazards. The work area presents slip, trip and fall hazards from scattered debris and 
irregular walking surfaces. Rainy weather may cause wet, muddy, slick walking 
surfaces, and unstable soil. 

Environmental hazards include plants, such as poison ivy and poison oak; aggressive 
tauna, such as ticks, fleas, mosquitos, wasps, spiders, and snakes; weather, such as 
sunburn, lightning, rain, heat-related illnesses; and pathogens, such as rabies, Lyme 
disease and blood-borne pathogens. Control procedures for these hazards are 
discussed in Section 4.0. 

Field sampling operations consist of the collection of soil and water samples for 
subsequent analysis and evaluation of potential site contamination. The physical 
hazards of this operation are primarily associated with the sample collection methods 
and procedures utilized. 



The primary hazards associated with the soil and ground water sampling procedures 
are not potentially serious; however, other operations in the area, or the conditions 
under which samples must be collected, may present chemical and physical hazards. 
The hazards of these types of sampling procedures are generally limited to 
strains/sprains resulting from handling sampling equipment. 

In addition to the safety hazards specific to sampling operations, hazards associated 
with the operation of vehicles, in a small area will be a concern. Of particular concern 
will be the backing up of trucks and other support vehicles 

3.2.3 Geoprobe Safety 

3.2.3.1 Hazards The primary physical hazards for this activity are associated with the use of the 
Geoprobe equipment Accidents can occur as a result of improperly placing the 
equipment on uneven or unstable terrain, or failing to adequately secure the equipment 
prior to the start of operations. Underground and overhead utility lines can create 
hazardous conditions if contacted by the Geoprobe equipment. 

Wire Rope- Worn or frayed wire rope presents a laceration hazard if loose wires 
protrude from the main bundle. 

Working Surfaces: Slippeiy work surfaces can increase the likelihood of back injuries, 
overexertion injuries, and slips and falls. 

Materials Handling: The most common type of accident that occurs in material 
handling operations is the "caught between" situation when a load is being handled and 
a finger or toe gets caught between two objects. 

3.2.3.2 Safety Equipment Operator: All members of the Geoprobe crew shall receive site specific 
Procedures training prior to beginning work. 

The Geoprobe operator is responsible for the safe operation of the equipment as well 
as the crew's adherence to the requirements of this HASP. The driller must ensure that 
all safety equipment is in proper condition and is properly used. The members of the 
crew must follow all instructions of the driller, wear all personal protective equipment, 
end be aware of all hazards and control procedures. The drill crews must participate 
in the Daily Safety Meetings and be aware of all emergency procedures. 

Equipment Inspection: Each day, prior to the start of work, the Geoprobe rig and 
associated equipment must be inspected by the driller and/or drill crew. The following 
items must be inspected: 

• Vehicle condition; 
• Proper storage of equipment; 
• Condition of all wire rope; 
• Fire extinguisher, and 
• First Aid Kit. 
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Equipment Set Up. The rig must be properly leveled prior to beginning work. The 
lowered"1"51 The ng shaH be rtl0ved on|y after the derrick has been 

Rules for Intrusive Activity: Before beginning intrusive activity, the existence and 
location of underground pipe, electrical equipment and gas lines will be determined 
This will be done, if possible, by contacting the appropriate locating service and/or 
client representative to mark the location of the lines. If the client's knowledge of the 
area is incomplete, an appropriate device, such as a magnetometer will be used to 
locate the line. The Underground/Overhead Utility Checklist shall be used to 
document that nearby utilities have been marked on the ground, and that the drill site 
has been cleared. The checklist shall be in the possession of the Site Supervisor prior 
to commencement of the intrusive investigation at that point of the site (See Appendix 

Combustible gas readings of the general work area will be made regularly (see Section 
8). 

Operations must be suspended and corrective action taken if the airborne flammable 
concentration reaches 10 percent of LEL in the immediate area (a one-foot radius) of 
the point of drilling, or near any other ignition sources. 

Overhead Electrical Clearances: I f the equipment is to be operated in the vici nity of 
overhead power lines, the power to the lines must be shut off or the equipment must 
be positioned and blocked such that no part, including cables can come within the 
minimum clearances as follows: 



Nominal System Voltage Minimum Required Clearance 
0-S0kV 10 feet 

5l-100kV 12 feet 

101-200kV 15 feet 

201-300k V 20 feet 

301-500kV 25 feet 

501-750kV 35 feet 

751-1,000k V 45 feet 

When the equipment is in transit, with the boom lowered and no load, the equipment 
clearance must be at least 4 feet for voltages less than 50kV, 10 feet for voltages of 50 
kV to 345 kV, and 16 feet for voltages above 345 kV. 

3.2.4 Decontamination 
Activities 

3.2.5 Demobilization 

? 
3.3 Chemical Hazards 

All vehicles and equipment will be decontaminated before leaving the site. Personnel 
involved in decontamination activities may be exposed to skin contact with contaminated 
soil, volatile emissions firom heavily contaminated vehicles and equipment, high pressure 
water spray, noise, and cold stress from the water spray. Personnel involved in 
decontamination activities must wear personal protective equipment which is one level 
below the level worn by personnel working in the exclusion zone 

o«. as v-ir.on.-x'-rofs.-x.v^a ck.ic.-r/irTa_s 

Demobilization will involve the removal of all tools, equipment, supplies, and vehicles 
brought to the site. The physical hazards of this phase of activity are associated with 
equipment operation and manual materials handling. Equipment operation presents 
noise and vibration hazards and hot surfaces. Manual materials handling and manually 
working with soils may cause blisters, sore muscles, joint and skeletal injuries. The 
work area presents slip, trip and fall hazards from scattered debris and irregular 
walking surfaces. Wet weather may cause wet, muddy, slick walking surfaces. 

) Environmental hazards may include plants, such as poison ivy and poison oak; 
aggressive fauna, such as ticks, fleas, mosquitos, waspSi spiders and snakes; weather, 
such as sunburn, lightning, rain, heat-related illnesses; pathogens, such as rabies, Lyme 
disease and blood-borne pathogens. 

The chemical hazards associated with site operations are related to inhalation, 
ingestion, and skin exposure to site contaminants, including metals such as arsenic, 
cadmium, chromium, copper, nickel and lead; organic compounds such as acetone, 
benzene, dichlorobenzene, ethyl benzene, methyl methacrylate, napthalene] 
polychlorinated biphenyls, petroleum distillates, toluene, trichloroethane, and xylenes 
pesticides such as 4,4 DDE and 4,4 DDT, and dioxins. Exposure to these substances 
may occur by inhalation, skin contact, or ingestion. 
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The presence of dioxin poses potential exposure during site activities; excessive 
exposure to dioxin may cause toxic effects such i ' 
effects. 

6 OIK , aviivuies; excessive 
i as chloracne, anorexia, and teratogenic 

& 

Excessive exposure to the remaining materials may cause both acute and chronic 
adverse healtheffects. These health effects, first aid measures, exposure limits and 
other information on these substances are presented in Table 3-1 

Exposure to these substances will be controlled by work practices which limit the 
SHilSL T®! thereby limiting the level of contaminants available for 
inhalation. Total airborne particulates at the site will be limited to I milligram peri? 
cubic meter, a level which protects against exposure to dioxin as Well as to lead which f 

UP ma,igramS P®r ^''ogramS An airborne total 
tth * ^ Cub'C,meter' Ae entire site is contaminated 
fcvel oTfead T"1 (WOrSt ^ WOuId result in 811 airbome 
level of lead of 0.008 milligrams per cubic meter, well below the OSHA Permissible 
Exposure L,m,t (PEL) of 0.05 milligrams per cubic meter. Airborne du* 
concentrations exceeding 1 milligram per cubic meter will require respiratory 
protection. Section 8 presents air monitoring procedures. 

Dermal exposure to site contaminants will be controlled by the use of personal 
protective equipment such as gloves, boots, and protective suits (Section 5). 

Exposure by ingestion will be controlled by following a decontamination procedure 
prior to eating, drinking, or smoking. Section 7 presents decontamination procedures. 

Appendix6/^"' ^ ^ (MS°S) ^ ̂  SUbstanCCS 316 inc,uded in 



Table 3-1 

Chemical Hazard Information 

Substance 
ICAS1 

Arsenic and soluble 
inorganic compounds 
(as As) 

17740-38-2) 

Acetone 

167-64-1) 

Benzene 

171-43-2) 

Cadmium dust (as Cd) 

17440-43-9) 

Chromium metal (as Cr) 

17440-47-3) 

IP* 
(eV) 

NA 

9.7 

9.24 

NA 

NA 

Odor 
Threshold 

(ppm) 

NA 

13-100 

34-119 

NA 

NA 

Route1' 

Inh 
Abs 
Ing 
Con 

Inh 
Ing 
Con 

Inh 
Abs 
Ing 
Con 

Inh 
Ing 

Inh 
Ing 

Symptoms of Exposure 

Ulceration of nasal sep­
tum, dermatitis, 
gastrointestinal disturb­
ances; hyperpigmenta-
tion of the skin (carcino 
genie); peripheral 
neuropathy, respiratory 
irritation. 
Irritated eyes, nose, and 
throat; headache, dizzi 
ness; dermatitis. 

Irritates eyes, nose, 
respiratory system; 
giddiness; headache, 
nausea, staggered gait; 
fatigue, anorexia, 
lassitude; dermatitis, 
bone-marrow 
depression. Carcino­
genic. 
Pulmonary edema, 
dyspnea, cough, chest 
tightness, substernal 
pain; headache; chills, 
muscular aches; 
nausea, vomiting, 
diarrhea; anosmia, 
emphysema, protein­
uria, mild anemia. 
Carcinogenic. 
Histologic fibrosis of 
lungs. 

Treatment 

Eye: Irrigate immediately (15 min) 
Skin: Soap wash immediately 
Swallow: 

Immediately medical 
attention 

Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 
Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiration support 
Swallow: 

Immediate medical attention 

TWA® 
0.01 mg/m3 

0.2 mg/m3 

(Ca-29 CFR 
1910.1018 

Inorganic 
compounds) 

760 ppm 
750 ppm 
250 ppm 

1 ppm 
(10 ppm) 

NIC-0.1 skin 
0.1 ppm 

0-005 mg/m3 
0.01 mg/m3 
Ca, lowest 

feasible 
concentration 

STEL" 

Eye: Irrigate immediately I 1 mg/m3 

Skin: Soap wash immediately I 0.5 mg/m3 

Breath: Respiratory support I o.5 mg/m3 

Swallow: • 
Immediate medical attention 

Source* 

C0.002 

mg/m3 

1,000 ppm 
1,000 ppm 

5 ppm 

CI ppm 
(Ca) 

PEL 
TLV 
REL 

PEL 
TLV 
REL 

PEL 
TLV 

REL 

PEL 
TLV 
REL 

PEL 
TLV 
REL 

IDLH 
(NIOSH)' 

Ca 
(100 mg/m3) 

20,000 ppm 

- Ca 
[1,000 ppmj* 

*0SHA 

Ca 
[50 mg/m3] 

NE 

Refer to footnotes at end of table, 
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Chemical Hazard Information 

Substance 
ICASI 

Copper dusts and mists 
(metal) 
(copper sulfate) 

(7440-50-8) 

(benzene-soluble 
fraction) 
(polynuclear aromatic 
hydrocarbons (PAHI) 

[65996-93-2] 
DDT 

(50-29-3) 

(TCDD, 2,3,7,8 
T etrachhlorodibenzo-p-
dioxin 

1746-01-61 

IP* 
(eV) 

NA 

Odor 
Threshold 

(ppm) 

NA 

Route" 

Inh 
Ing 
Con 

Inh 
Ing 
Abs 
Con 

Inh 
Abs 
Ing 

Symptoms of Exposure 

Irritated pharynx and 
nasal mucous 
membrane; nasal per­
foration; eye irritation; 
metallic taste; derma­
titis; in animals: lung, 
kidney, and liver 
damage; anemia. 
Eye sensitivity to light, 
eye and skin irritation; 
dermatitis, bronchitis. 
Carcinogenic. 

Irritation of eyes, skin; 
pares tongue, lips, 
face,; tremor, appre, 
dizz, conf, mai, 
headache, fatigue, 
convulsions, paresis 
hands, vomiting. A 
carcinogen. 
Chloracne, anorexia, 
weight loss, 
hepatotoxicity, vascular 
lesions, gastric ulcers. 

Treatment TWAC 

Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Irrigate immediately (15 
mins) 

Skin: Soap wash 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Water flush immediately 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiratory support 
Swallow; 

Immediate medical attention 

STEL" 

1 mg/m3 

1 mg/m3 

1 mg/m3 

0,2 mg/m3 
0,2 mg/m3 
0,2 mg/m1 

(cyclohexane 
extractable) 

Ca 

1 mg/m3 

0.5 mg/m3 

Lowest feasible 
exposure 

Source" 

PEL 
TLV 
REL 

OSHA 

NIOSH 

IDLH 
(NIOSH)' 

NE 

Ca 
(700 mg/m3l 

500 mg/m3 
Ca 

Ca 

Refer to footnotes at end of table, 
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Chemical Hazard Information 

Substance 
[CAS] 

1,2 Dichlorobenzene 

195-50-11 
Ethyl benzene 

[100-41-4] 

Lead 
inorganic dusts & fumes 
(as Pb) 

[7439-92-1] 

Methyl Methacfyjate 

IP* 
«eV» 

9.06 

Odor 
Threshold 

[ppm] 

0.5-1 

0.09-0.6 

Route" 

Inh 
Ing 
Abs 

Symptoms of Exposure 

Irritated eyes, nose; 
liver, kidney damage; 
skin blisters 

Irritates eyes, skin, 
throat; dizziness, head­
ache; nausea; liver, 
kidney disfunction. 

Weakness, lassitude, 
insomnia; facial pallor; 
eye pallor, anorexia,: low 
body weight, malnutri­
tion; constipation, ab­
dominal pain, colic; 
anemia; gingival lead 
line; tremors; wrist and 
ankle paralysis; brain 
damage; kidney 
damage; irritated eyes; 
hypotension. 
Irritates eyes, skin, 
nose, throat; respiratory 
irritation. 

Treatment 

Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 
Eye: Irrigate immediately 
Skin: Water flush promptly 
Breath: Respiratory support 
Swallow: 
Immediate medical attention 
Eye: Irrigate immediately 
Skin: Soap flush promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Soap flush promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

60 ppm 
50 ppm 

100 ppm 
100 ppm 
100 ppm 

0.05 mg/m3 

0.15 mg/m3 

<0.1 mg/m3 

See 29 CFR 
1910.1025 

: Blood1 lead 
<0.060 mg/ 
100 g whole 

bipod 

125 ppm 
125 ppm 
125 ppm 

PEL 
TLV 
REL 

PEL 
TLV 
REL 

200 ppm 

2,000 ppm 

700 mg/m3 

Refer to footnotes at end of table. 
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Chemical Hazard Information 

Substance 
ICASj 

Nickel, metal, and other 
compounds (as Ni) 

(7440 02-0) 

Petroleum distillate 
(naptha) 

(8002-05-9) 

(Aroclor 1242) 
(53469-21-9) and 
(Aroclor 1254) 
(11097-69-1) 

IP* 
(eV) 

NA 

Odor 
Threshold 

(ppm) 

NA 

Route6 

Inh 
Ing 
Con 

Symptoms of Exposure 

Headache, vertigo; nau­
sea, vomiting, epigastric 
pain; substernal pain; 
coughing, hyperpnea; 
cyanosis; weakness; 
leukocytosis, 
pneumonitis; delirium, 
convulsions. Carcino-
genic. 
Caughing, dypsnea, 
nausea, or vomiting. 

Aroclor 1242: irritated 
eyes; chloracne; acne-
form dermatitis; mildly 
toxic by ingestion. 
Poison by subcutaneous 
route. Carcinogenic. 
Aroclor 1254: irritated 
eyes and skin; acne-
form dermatitis; poison 
by intravenous route. 
Moderately toxic by 
ingestion and 
intraperitoneal routes, 
Carcinooenic. 

Treatment 

Eye: Irrigate immediately 
Skin: Water flush promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Soap flush promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 
Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

TWA6 

1 mg/m3 
(1 mg/m3) * 

0.015 mg/m3 Ca 

• NIC—0.05 A1 

400 ppm 

Aroclor 1242: 

1 mg/m3 (skin) 

1 mg/m3 (skin) 

0.001 mg/m3 

Aroclor 1254: 

0.5 mg/m3 (skin) 

0.5 mg/m3 (skin) 

0.001 mg/m3 

STEL" Source* 
IDLH 

(NIOSH)' 

PEL 
TLV 
REL 

Ca 
NE 

PEL 
TLV 
REL 

PEL 
TLV 
REL 

Ca 
110 mg/m3) 

Ca 
[5 mg/m3) 

Refer to footnotes at end of table. 
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Chemical Hazard Information 

Substance 
ICAS1 

Toluene 

[108-88-3] 

171-55-6] 

[1330-20-7:95-47-6; 
108-38-3:106-42-3] 

IP* 
(eV) 

8.82 

Odor 
Threshold 

(ppm) 

0.16-37 

Route" 

Inh 
Abs 
Ing 
Con 

Symptoms of Exposure 

Fatigue, weakness; con' 
fusion, euphoria, dizzi­
ness, headache; dilated 
pupils, lacrimation; ner­
vousness, muscular 
fatigue, insomnia; 
paralysis; dermatitis. 

Headache, lassitude; 
central nervous system 
depression, poor 
equilibrium; irritated 
eyes; dermatitis; cardiac 
arrhythmia 
Dizziness, excitement, 
drowsiness, incoordin­
ation, staggering gait; 
irritated eyes, nose, 
throat; corneal vacuo­
lization; anorexia, 
nausea, vomiting, 
abdominal pain; derma-

Treatment 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

TWAC 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: 

Immediate medical attention 

STEL" 

100ppm 
50 ppm [skin] 

100ppm 

350 ppm 
350 ppm 

100 ppm 
100 ppm 
100 ppm 

Source' 

150 ppm 

150 ppm 

450 ppm 
450 ppm 

C350 ppm 

150ppm 
150 ppm 
150 ppm 

PEL 
TLV 
REL 

IDLH 
(NIOSHI1 

1,000 ppm 

1,000 ppm 

'IP = Ionization potential (electron volts], 
'TwT/t!™ lnha,ati°n; Abs' Ski" absorption; Ing, Ingestion; Con, Skin and/or eye contact. 

day without adverse effect6'836 ^ ̂  C°nCentrali°n 3 ""k ** 8 « 18 <-«•» - a 40-hour work week, to which nearly all workers may be repeatedly exposed, day after 

TLV = AmUPa,i°cal fa,etV and He8l,h Adminis,fatio" (^SHATpe'mLsib^eexposurelimd6^!^ CFinil01000*TAteS*"* ̂  ^ TWA * W exceeded-
£l I S? r'fTn0' G°Varnmenta.,ndusttial Hygiene (ACGIH) threshold limit value—TWA ^ 
'IDLH fw Occupational Safety and Health (N(OSH) recommended exposure limit, 

— from which, in the event of respirator failure, one could escape within 30 minutes without 
NE - No evidence could be found for the existence of an IDLH (NIOSH Pocket Guide to Chemical Hazards, Pub. No. 90-117, 1990). 

Refer to footnotes at end of table. 

AL/9-93/WP/REF-CHEMTABL 

Rev. 01/12/94 



Chemical Hazard Information 
C = Ceiling limit value which should not be exceeded at anv time 
Ca = Carcinogen. 
NA = Not applicable. 
? = Unknown. 
LEL = Lower explosive limits. 
LC„ = Lethal concentration for 50 percent of population tested. 
...4° = dose ,or 50 Percem of population tested. 
NIC = Notice of intended change (ACGIH). 

References: 

S i . * ' ' 6 v  , h '  A ~ ~ * n  c ° n " " e " »  -  « « - » « « -  **—* MUM. 

teS L i V*"' ?mo!!a"°n " <*« V*« In Air M vS.n, Sv'S? SlSSSi? M " '  ' 9 7 8 '  
Lewi,, Aici« a™.,977. 
Micromedex Tomes Plus (R) System. 1992, Micromedex, Inc. Materials, 8th ed'' Van Nostrand Reinhold, New York. 

Odor ThreshoW for Chemicals with EstaWishe^OMupmional HeatVsS^ National Institute for Occupational Safety and Health. 
Respirator Selection Guide, 3M Occupational Health and Safety Division 1S93 m8f,Can lnduStf,al Hy9'ene Association. 1989. 

SSSSSSSSS ĴM 

Refer to footnotes at end of table. 
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4. General Safety Practices 
4.1 General Practices 

4.1.1 Buddy System 

At least one copy of this plan must be at the project site, in a location readily available 
to all personnel, and reviewed by all project personnel prior to starting work. 

All site personnel must use the buddy system (working in pairs or teams). 

• Food, beverages, or tobacco products must not be present or consumed in the 
exclusion and contamination reduction zones. Cosmetics must not be applied within 
these zones. 

Emergency equipment such as eyewash, fire extinguishers, etc. must be removed from 
storage areas and staged in readily accessible locations. 

Contaminated waste, debris, and clothing must be properly contained, and legible and 
understandable precautionary labels must be affixed to the containers. 

Removing contaminated soil from protective clothing or equipment with compressed 
air, shaking, or any other means that disperses contaminants into the air is prohibited. 

Containers must be moved only with the proper equipment, and must be secured to 
prevent dropping of loss of control during transport. 

Visitors to the site must abide by the following: 

All visitors must be instructed to stay outside the exclusion and contamination 
reduction zones, and remain within the support zone during the extent of their stay. 
Visitors must be cautioned to avoid skin contact with surfaces which are 
contaminated of suspected to be contaminated. 

All on-site personnel must use the buddy system. Visual contact must be maintained 
between crew members at all times, and crew members must observe each other for 
signs of chemical exposure, heat or cold stress. Indications of adverse effects include, 
but are not limited to: 

Changes in complexion and skin coloration; 
Changes in coordination; 
Changes in demeanor; 
Excessive salivation and pupillary response; and 
Changes in speech pattern. 

Team members must also be aware of potential exposure to possible safety hazards, 
unsafe acts, or noncompliance With safety procedures. 

Employees must inform their partners or fellow team members of nonvisible effects 
of exposure to toxic materials. The symptoms of such exposure may include: 

- Headaches 
- Dizziness 
- Nausea 

Blurred vision 
Cramps 

- Irritation of eyes, skin, or respiratory tract. 

awoMMMSP ..lofls/fti BLASLAND. BOUCK & LEE. INC. 
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4.2 Heat Stress 

protective equipment or noise levels impair communications, prearranged hand 
signals must be used for communication. Personnel must stay within line of sight of 
another team member. 

Work performed in summer months poses the hazard of heat stress. Heat stress is 
caused by a number of interacting factors including environmental conditions 
clothing, workload, etc., as well as the physical and conditioning characteristics of the 
individual. Since heat stress is one of the most common illnesses associated with 
heavy outdoor work conducted with direct solar load and, in particular, because 
wearing personal protective equipment can increase the risk of developing heat stress 
workers must be capable of recognizing the signs and symptoms of heat-related 
illnesses. Personnel must be aware of the types and causes of heat-related illnesses and 
be able to recognize the signs and symptoms of these illnesses in both themselves and 
their co-workers. 

Heat rashes are the one of the most common problems in hot work environments 
Commonly known as prickly heat, a heat rash is manifested as red papules and usually 
appears in areas where the clothing is restrictive. As sweating increases, these papules 
give rise to a prickling sensation. Prickly heat occurs in skin that is persistently wetted 
by unevaporated sweat, and heat rash papules may become infected if they are not 
treated. In most cases, heat rashes will disappear when the affected individual returns 
to a cool environment. 

Heat cramps are usually caused by performing hard physical labor in a hot 
environment. These cramps have been attributed to an electrolyte imbalance caused 
by sweating. It is important to understand that cramps can be caused both by too much 
and too little salt. 

Cramps appear to be caused by the lack of water replenishment Because sweat is a 
hypotonic solution (plus or minus 0.3% NaCI), excess salt can build up in the body if 
the water lost through sweating is not replaced. Thirst cannot be relied on as a guide 
to the need for water; instead, water must be taken every 15 to 20 minutes in hot 
environments. 

Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear 
a loss of sodium may occur. Drinking commercially available 
carbohydrate-electrolyte replacement liquids is effective in minimizing physiological 
disturbances during recovery. 

Heat exhaustion occurs from increased stress on various body organs due to 
inadequate blood circulation, cardiovascular insufficiency, or dehydration. Sighs and 
symptoms include pale, cool, moist skin; heavy sweating; dizziness; nausea; headache, 
vertigo, weakness, thirst, and giddiness. Fortunately, this condition responds readily 
to prompt treatment. 

Heat exhaustion should not be dismissed lightly, however, for several reasons. One 
is that the fainting associated with heat exhaustion can be dangerous because the 
victim may be operating machineiy or controlling an operation that should not be left 
unattended; moreover, the victim may be injured when he or she faints. Also, the signs 
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and symptoms seen in heat exhaustion are similar to those of heat stroke, which is a 
medical emergency. 

Workers suffering from heat exhaustion should be removed from the hot environment 
be given fluid replacement, and be encouraged to get adequate rest. 

Heat stroke is the most serious form of heat stress. Heat stroke occurs when the 
body's system of temperature regulation fails and the body's temperature rises to 
critical levels. This condition is caused by a combination of highly variable factors, 
and its occurrence is difficult to predict. 

Heat stroke is a medical emergency. The primary signs and symptoms of heat stroke 
are confusion; irrational behavior; loss of consciousness; convulsions; a lack of 
sweating (usually); hot, dry skin; and an abnormally high body temperature e g a 
rectal temperature of 41 deg. C (105.8 deg. F). If body temperature is too high,' it 
causes death. The elevated metabolic temperatures caused by a combination of work 
load and environmental heat load, both of which contribute to heat stroke, are also 
highly variable and difficult to predict. 

If a worker shows signs of possible heatstroke, professional medical treatment should 
be obtained immediately. The worker should be placed in a shady area and the outer 
clothing should be removed. The worker's skin should be wetted and air movement 
around the worker should be increased to improve evaporative cooling until 
professional methods of cooling are initiated and the seriousness of the condition can 
be assessed. Fluids should be replaced as soon as possible. The medical outcome of 
an episode of heat stroke depends on the victim's physical fitness and the timing and 
effectiveness of first aid treatment. 

Regardless of the worker's protestations, no employee suspected of being ill from heat 
stroke should not he sent home or left unattended unless a physician has specifically 
approved such an order. 

Proper training and preventive measures will help avert serious illness and loss of work 
productivity. Preventing heat stress is particularly important because once someone 
suffers from heat stroke or exhaustion, that person may be predisposed to additional 
heat injuries. 

Heat Stress Safety Precautions 

Heat stress monitoring and work rest cycle implementation should commence when 
the ambient adjusted temperature exceeds 72 degrees Fahrenheit (°F). A minimum 
work rest regimen and procedures for calculating ambient adjusted temperature are 
described in the Table C-1. 



Table C-I 
Work/Rest Schedule 

Adjusted Temperature? WorkrRest Regimen • 
Normal Work 

Ensamblef 

Work-Rest Regimen 
Impermeable 

Ensamble 
90°F (32.2°C) or above After each 45 minutes 

of work 
After each 15 minutes 
of work 

87.5°-90°F (30.8°-32.2°C) After each 60 minutes 
ofwork 

After each 30 minutes 
of work 

82.5°-87.5°F (28.1°-30.8°C) After each 90 minutes 
of work 

After each 60 minutes 
of work 

77.5°-82.5°F (25.3°-28.1°C) After each 120 minutes 
of work 

After each 90 minutes 
of work 

72.5°-77.5°F (30.8°-32.2°C) After each 150 minutes 
of work 

After each 120 minutes 
of work. 

I VI WUIK I k Kiiocaiones/nour (Light-Moderate Type of Work) 

Calculate the adjusted air temperature (ta adj) by using this equation: ta adj °F = ta °F + fl3 x % 

shlTlded LmTr X ,TP^ratUre (t3) With astandard "terctey-in-glass thermometer, with the bulb 

covered SVSST vT3'6 by jUdging what time the «" is not 
covered* bm HV f CT8 ,0 PK>dUCe 3 Shad0W- (l0° Perccnt sunshine = no cloud 
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.) 

Anonnal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves and 

SnfrrST" r 1 8 Prescn,cd ab,°ye was generated using the information provided in the American 

ttendbwlT emmCn ,ndas,rial Hygienists (ACGIH) Threshold Limit Values (TLV) 

In order to determine if the work rest cycles are adequate for the personnel and specific 
site conditions additional monitoring of individuals heart rates will be conducted 
during the rest cycle. To check the heart rate, count the radial pulse for 30 seconds at 
he beginning of the rest period. If the heart rate exceeds 110 beats per minute, shorten 

the next work penod by one-third and maintain the same rest period 

Additional one or more of the following control measures can be used to help control 
heat stress and are mandatory if any site worker has a heart rate (measure immediately 
prior to rest period) exceeding of 115 beats per minute: 

Site workers will be encouraged to drink plenty of water and 
electrolyte replacement fluids throughout the day. 

On-site drinking water will be kept cool (50 to 60°F). 



A work regimen that will provide adequate rest periods for cooling 
down will be established, as required. 

4.3 Biological 
Hazards 

4.3.1 Tick-Borne 
Diseases 

All personnel will be advised of the dangers and symptoms of heat 
stroke, heat exhaustion, and heat cramps. 

Cooling devices such as vortex tubes or cooling vests should be used 
when personnel must wear impermeable clothing in conditions of 
extreme heat. 

Employees should be instructed to monitor themselves and coworkers 
for signs of heat stress and to take additional breaks as necessary. 

A shaded rest area must be provided. All breaks should take place in 
the shaded rest area. 

• Employees must not be assigned to other tasks during breaks. 

Employees must remove impermeable garments during rest periods. 
This includes white Tyvek-type garments. 

All employees must be informed of the importance of adequate rest, 
acclimation, and proper diet in the prevention of heat stress disorders. 

Biological hazards may include poison ivy, snakes, thorny bushes and trees, ticks 
mosquitoes, and other pests. 

Lyme Disease, Erlichiosis, and Rocky Mountain Spotted Fever (RMSF) are diseases 
transmitted by ticks and occur throughout the United States during spring, summer 
and fall. 

Lyme Disease. The disease commonly occurs in summer and is transmitted by the bite 
of infected ticks. "Hot spots" in the United States include New York, New Jersey 
Pennsylvania, Massachusetts, Connecticut, Rhode Island, Minnesota and Wisconsin! 
Few cases have been identified in other states. 

Erlichiosis. The disease also commonly occurs in summer and is transmitted by the 
bite of infected ticks. "Hot spots" in the United States include New York, Massachu­
setts, Connecticut, Rhode Island, Minnesota and Wisconsin. Few cases have been 
identified in other states. 

These diseases are transmitted primarily by the Deer Tick, which is smaller and redder 
than the common Wood Tick. The disease may be transmitted by immature ticks, 
which are small and hard to see. The tick may be as small as a period on this page. 

Symptoms of Lyme disease include a rash or a peculiar red spot, like a bull's eye, 
which expands outward in a circular manner. The victim may have headache, 
weakness, fever, a stiff neck, swelling and pain in the joints, and eventually, arthritis. 
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Symptoms of Erlichiosis include muscle and joint aches, flu-like symptoms but there 
is typically no skin rash. 

4,3.2 Poisonous Plants 

Rocky Mountain Spotted Fever. This disease is transmitted via the bite of an infected 
tick The tick must be attached 4 to 6 hours before the disease-causing organism 
(.Rickettsia rickettsii) becomes reactivated and can infect humans. The primary 
symptom of RMSF is the sudden appearance of a moderate-to-high fever. The fever 
may persist for two to three weeks. The victim may also have a headache, deep 
muscle pain, and chills. A rash appears on the hands and feet on about the third day 
and eventually spreads to all parts of the body. For this reason, RMSF may be 
confused with measles or meningitis. The disease may cause death if untreated, but 
if identified and treated promptly, death is uncommon. 

Control. Tick repellant containing diethyltoluamide (DEET) should be used in tick-
infested areas, and pants legs should be tucked into boots. In addition, workers should 
search the entire body every three or four hours for attached ticks. Ticks should be 
removed promptly and carefully without crushing, since crushing can squeeze the 
disease-causing organism into the skin. A gentle and steady pulling action should be 
used to avoid leaving the head or mouth parts in the skin. Hands should be protected 
with surgical gloves when removing ticks. 

Poison ivy may be present in the work area, Personnel should be alerted to its 
presence, and instructed on methods to prevent exposure. 

Control. The main control is to avoid contact with the plant, cover aims and hands, 
and frequently wash potentially exposed skin. Particular attention must be given to 
avoiding skin contact with objects or protective clothing that have touched the plants. 
Treat every surface that may have touched the plant as contaminated, and practice 
contamination avoidance. If skin contact is made, the area should be washed 
immediately with soap and water, and observed for signs of reddening. 

The possibility of encountering snakes exists, specifically for personnel working in 
wooded/ vegetated areas. Spake venoms are complex and include proteins, some of 
which have enzymatic activity. The effects produced by venoms include neurotoxic 
effects with sensory, motor, cardiac, and respiratory difficulties; cytotoxic effects on 
red blood cells, blood vessels, heart muscle, kidneys, and lungs; defects in coagulation; 
and effects from local release of substances by enzymatic actions. Other noticeable 
effects of venomous snake bites include swelling, edema, and pain around the bite, and 
the development ofecchymosis (the escape of blood into tissues from ruptured blood 
vessels). 

Control. To minimize the threat of shake bites and insect hazards, all personnel 
walki ng through vegetated areas must aware of the potential for encountering snakes, 
and the need to avoid actions potentiating encounters, such as turning over logs, etc. 
If a snake bite occurs, an attempt should be made to kill the snake for identification. 
The victim must be transported to the nearest hospital within 30 minutes; first aid 
consists of applying a constriction band, and washing the area around the wound to 
remove any unabsorbed venom. 
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4.4 Noise 

4.5 Sanitation 

4.5.1 Break Area 

4.5.3 Sanitary 
Facilities 

4.5.4 Lavatory 

4.5.5 Trash Collection 

Exposure to no.se over the OSHA action level can cause temporary impairment of 
hearing; prolonged and repeated exposure can cause permanent damage to hearing 
The risk and seventy of hearing loss increases with the intensity and duration of 
exposure to no.se. In addition to damaging hearing, noise Lr impair voice 
communication, thereby increasing the risk of accidents on site. 

SDD?' rA,,Ipers°"Pel must wear heann8 protection - with a Noise Reduction Rating 
(NRR) of at least 20 - when noise levels exceed 85 dBA. When it is difficult to hear 
a co-worker at normal conversation distance, the noise level is approaching or 
exceeding 85 dBA, and hearing protection is necessary. All site personnel who may 
be exposed to noise must also receive baseline and annual audiograms and training as 
to the causes and prevention of hearing loss. Noise monitoring is discussed in Sect­
ion 8. 

Whenever possible, equipment that does not generate excessive noise levels will be 
selected for this project. If the use of noisy equipment is unavoidable, barriers or 
increased distance will be used to minimize worker exposure to noise, if feasible. 

Site sanitation will be maintained according to OSHA and Department of Health 
requirements. 

Breaks must be taken in the support zone, away from the active work area after site 
personnel go through decontamination procedures. There will be no smoking, eating 
drinking, or chewing gum or tobacco in the area other than the support zone. 

4.5.2 Potable Water The following rules apply for all project field operations: 

An adequate supply of potable water will be provided at each work site. Potable 
water must be kept away from hazardous materials, contaminated clothing, and 
contaminated equipment. 

Portable containers used to dispense drinking water must be capable of being 
tightly closed, and must be equipped with a tap dispenser. Water must not be 
drunk directly from the container, nor dipped from the container. 

Containers used for drinking water must be clearly marked and not used for any 
other purpose. 

Disposable cups must be supplied, and both a sanitary container for unused cups 
and a receptacle for disposing of used cups must be provided. 

Access to facilities for washing before eating, drinking, or smoking will be provided. 

If permanent toilet facilities are not available, an appropriate number of portable 
chemical toilets will be provided. 

Trash collected from the contamination reduction zone (CRZ) will be separated as 
potentially contaminated waste. Trash collected in the support and break areas will be 



disposed of as honhazardous waste. Trash receptacles will be set up in the CRZ and 
in the support zone. 

Electricity may pose a particular hazard to site workers due to the use of portable 
electnca equipment If wiring or other electrical work is needed, it must be performed 
by a qualified electrician. 

General electrical safety requirements include: 

All electrical wiring and equipment must be a type listed by UL, Factory 
Mutual Engineering Corporation (FM), or other recognized testing or listing 

agency. 6 

• All installations must comply with the National Electrical Safety Code (NESC) 
the National Electrical Code (NEC), or United States Coast Guard regulations.' 

Portable aid semi portable tools and equipment must be grounded by a multi-
conductor cord having an identified grounding conductor and a multi-contact 
polarized plug-in receptacle. 

Tools protected by an approved system of double insulation, or its equivalent, 
need not be grounded. Double insulated tools must be distinctly marked and 
listed by UL or FM. 

Live parts of wiring or equipment must be guarded to prevent persons or 
objects from touching them. 

Electric wire or flexible cord passing through work areas must be covered or 
elevated to protect it from damage by foot traffic, vehicles, sharp corners 
projections, or pinching. 

All circuits must be protected from overload. 

Temporary power jines, switch boxes, receptacle boxes, metal cabinets, and 
enclosures around equipment must be marked to indicate the maximum 
operating voltage. 

Plugs and receptacles must be kept out of water unless of an approved submers­
ible construction. 

(GFCI)enSi°n °UtIetS mUSt be equipped with Sround fault circuit interrupters 

Attachment plugs or other connectors must be equipped with a cord grip and 
be constructed to endure rough treatment. 

Extension cords or cables must be inspected prior to each use, and replaced if 
worn or damaged. Gords and cables must not be fastened with staples, hung 
"om nails, or suspended by bate wire. 



Flexible cords must be used only in continuous lengths without splice, with the 
exception of molded or vulcanized splices made by a qualified electrician. 

Back strain or injury may be prevented by using proper lifting techniques. The funda­
mentals of proper lifting include: runoa 

Consider the size, shape, and weight of the object to be lifted. A mechanical 
lifting device or additional persons must be used to lift an object if it cannot be 
lifted safely alone. 

The hands and the object should be free of dirt or grease that could prevent a 
firm grip. 

Gloves must be used, and the object inspected for metal slivers, jagged edges 
burrs, or rough or slippery surfaces. ' 

Fingers must be kept away from points which could crush or pinch them espe­
cially when putting an object down. 

Feet must be placed far enough apart for balance. The footing should be solid 
and the intended pathway should be clear. 

The load should be kept as low as possible, close to the body with the knees 
bent. 

To lift the load, grip firmly and lift with the legs, keeping the back as straight 

as possible. 6 

A worker should not carry a load that he or she cannot see around or over. 

When putting an object down, the stance and position are identical to that for 

lifting; the legs are bent at the knees, and the back is straight as the object is 

lowered, J 



5- Personal Protective Equipment 

Personal protective equipment is required to safeguard site personnel from various 
hazards. Varying levels of protection may be required depending on the level of 
contaminants and the degree of physical hazard. This section presents the various 
levels of protection and defines the conditions of use for each level. 

Protection levels are determined based upon contaminants present in the work area. 
A summary of the levels is presented in this section. 

The minimum level of protection that will be required of BBL personnel and subcon­
tractors at the site will be Level D, which will be worn as the initial protection level for 
site operations. The following equipment will be used: 

Work clothing as prescribed by weather; 
Steel toe work boots, meeting ANSI Z41; 
Safety glasses or goggles, meeting ANSI Z87; 
Hard hat, meeting ANSI Z89; 
Hearing protection (If noise levels exceed 85 dBA, then hearing protection with 
a US EPA NRR of at least 20 dBA must be used); 

Modified Level D will be used when airborne contaminants are not present at levels 
of concern, but site activities present an increased potential for skin contact with 
hazardous materials, such as during drilling and sampling. Modified Level D consists 
of: 

Tyvek® coveralls; 
Safety toe work boots; 
Vinyl or latex booties, or PVC overboots; 
Safety glasses or goggles; 
Hard hat; 

hazard'eld addit'0n t0 Safety passes or goggles when projectiles pose a 

Nitrile gloves; and 
Hearing protection (if necessary). 

Level C protection will be required when the airborne concentration of suspected 
contaminants exceeds one half the ACGIH TLV or the OSHA PEL. Level C 
protection will be used for operations when air monitoring instruments indicate an 
upgrade is necessary. See Table 3. 

The following equipment will be used for Level C protection: 

Full face, air purifying respirator with organic vapor /acid gas cartridges 
combination with high efficiency particulate filters (HEPA) which 
NIOSH/MSHA approved; 

in 
are 

Polyethylene coated Tyvek® suit, ankles and cuffs taped to boots and gloves; 

Nitrile gloves over nitrile sample gloves; 



Safety toe work boots, ANSI approved; 

Chemical resistant Neoprene boots with steel toes; or latex / PVC booties 
safety toe shoes; 

Hard hat, ANSI approved; and 

Hearing protection (if necessary). 

over 

5.1.4 Selection of PPE 

5.2 Respiratory 
Protection 

5.2.1 Site Respiratory 
Protection 
Program 

Equipment for personal protection will be selected based on the potential for contact 
site conditions, ambient air quality, and the judgment of supervising site personnel and 
HS professionals. The PPE used will be chosen to be effective against the 
contaminants present on the site. 

Respiratoiy protection is an integral part of employee health and safety at sites with 
potential airborne contamination 

The site respiratoiy protection program will consist of the following: 

All site personnel who may use respiratory protection will have an assigned 
respirator. 

All site personnel who may use respiratory protection will have been fit tested 
and trained in the use of a full-face air purifying respirator within the past 12 
months. 

All site personnel who may use respiratory protection must within the past year 
have been medically certified as being capable of wearing a respirator. Docu­
mentation of the medical certification must be provided to the HSS, prior to 
commencement of site work. 

Only cleaned, maintained, NIOSH/MSHA-approved respirators are to be used 
on this site. 

If respirators are used, the respirator cartridge is to be properly disposed of at 
the end of each work shift, or when load-up or breakthrough occurs. 

Contact lenses are not to be worn when a respirator is worn. 

All site personnel who may use respiratoiy protection must be clean-shaven 
Mustaches and sideburns are permitted, but they must not touch the sealing 
surface of the respirator. 

Respirators will be inspected, and a negative pressure test performed prior to 

each use. r 

After each use the respirator will be wiped w|th a disinfectant, cleansing wipe, 
hen used, the respirator will be thoroughly cleaned at the end of the work 
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5.3 Using PPE 

5.3.1 Donning 
Procedures 

5.3.2 Doffing 
Procedures 

shift. The respirator will be stored in a clean plastic bag, away from direct 
sunlight in a clean, diy location, m a manner that will not distort the facepiece. 

Depending upon Iho level of protection selected for this project, specific donning and 
reqmred- •"« procedures presented in this section are 

mandatory if Level C PPE is used. 

All people entering the exclusion zone (EZ) must put on the required PPE in accor­
dance with the requirements of this plan, When leaving the EZ, PPE will be removed 
in accordance with the procedures listed, to minimize the spread of contamination. 

These procedures are mandatoiy only if Level C PPE is used on the project: 

Remove bulky outerwear. Remove street clothes and store in clean location; 

Put on work clothes or coveralls; 

Put on the required chemical protective coveralls or rain gear; 

Put on the required chemical protective boots or boot covers; 

Tape the legs of the coveralls to the boots with duct tape; 

Put on the required chemical protective gloves; 

Tape the wrists of the protective coveralls to the gloves; 

Don the required respirator and perform appropriate fit check; 

Put hood or head covering over head and respirator straps and tape hood to 
facepiece; and 

Don remaining PPE, such as safety glasses or goggles and hard hat. 

When these procedures are instituted, one person must remain outside the work area 
to ensure that each person entering has the proper protective equipment. 

The following procedures are only mandatory if Level C PPE is required for this 
project Whenever a person leaves a Level C work site, the following decontamination 
sequence will be followed: 

Upon entering the GRZ, rinse contaminated materials from the boots or remove 
contaminated boot covers; 

Clean reusable protective equipment; 

Remove protective garments, equipment, and respirator. All disposable 
clothing should be placed in plastic bags, which are labeled with contaminated 
waste labels; 



Wash hands, face and neck or shower (if necessary); 

5.4 Selection Matrix 

Proceed to clean area and dress in clean clothing; and 

• Clean and disinfect respirator for next use. 

All disposable equipment, garments, and PPE must be bagged in plastic bags, labeled 
for disposal. See Section 7.0 for detailed information on decontamination stations. 

The level of personal protection selected will be based upon real-time air monitoring 
of the work environment and an assessment by the SS of the potential for skin contact 
with contaminated materials. The PPE selection matrix is given in Table 5-1 This 
matrix is based upon information available at the time this plan was written The 
Airborne Contaminant Action Levels in Table 8-1 should be used to verify that the 
PPE prescribed in this matrix is appropriate. 

Table 5-1 

Task Level of Protection 
Support zone work D 

Geoprobe operation, sampling Modified D/C 
Decontamination Modified D/C 



6. Site Control 
6.1 Authorization to 

Enter 

6.2 Site Orientation 
and Hazard 
Briefing 

6.3 Certification 
Documents 

6.4 Entry Log 

6.5 Entry 
Requirements 

6.6 Emergency Entry 
and Exit 

All personnel must have completed hazardous waste operations initial training as 
defined under OSHA Regulation 29 CFR 1910.120; have completed their training or 
refresher training within the past 12 months, and have been certified by a physician as 
fit for hazardous waste operations in order to enter a site area designated as an EZ or 
CRZ. Personnel without such training or medical certification may enter the 
designated support zone only. The SS will maintain a list of authorized persons- only 
personnel on the authorized persons list will be allowed within the EZ or CRZ.' 

No person will be allowed in the general work area during site operations without first 
being given a site orientation and hazard briefing. This orientation will be presented 
by the HSS, and will consist of a review of this HASP. This review must cover the 
chemical, physical, and biological hazards, protective equipment, safe work 
procedures, and emergency procedures for the project. In addition to this meeting 
Daily Safety Meetings will be held each day before work begins. 

All people on the site, including visitors, must document their attendance to this 
briefing as well as the Daily Safety Meetings on the forms included with this plan. 

A training and medical file may be established for the project and kept on site during 
all site operations. The 24 or 40-hour training, update, and specialty training (first-
aid/cardiopulmonaiy resuscitation [CPR]) certificates, as Well as current medical 
clearance for all project field personnel, will be maintained within that file. All BBL 
and subcontractor personnel must provide their training and medical documentation 
to the HSS prior to the start of field work. 

A log-in/log-out sheet must be maintained at the site by the SS. Personnel may sign 
in and out on a log sheet as they enter and leave the CRZ, or the SS may document 
entry and exit in the field notebook. 

In addition to the authorization, hazard briefing and certification requirements listed 
above, no person will be allowed on any BBL field site unless he or she is wearing the 
minimum support zone PPE as described in Section 5.0. Personnel entering the EZ or 
CRZ must Wear the required PPE for those locations. 

People who must enter the site on an emergency basis will be briefed of the hazards 
by the SS. All hazardous activities will cease in the event of an emergency and any 
sources of emissions will be controlled, if possible. 

People exiting the site because of an emergency will gather in a safe area for a head 
count. The SS is responsible for ensuring that all people who entered the work area 
nave exited in the event of an emergency. 
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7. Decontamination 
7.1 Contamination 

Control Zones 

7.1.1 Exclusion Zone 

7.1.2 Contamination 
Reduction Zone 

7.1.3 Support Zone 

7.3 Personnel 
Decontamination 

7.4 Equipment 
Decontamination 

Contamination control zones are maintained to prevent the spread of contamination and 
to prevent unauthorized people from entering hazardous areas. 

The exclusion zone (EZ) consists of the specific work area, or may be the entire area 
of suspected contamination. All employees entering the EZ must use the required 
persona1 protective equipment, and must have the appropriate training and medical 
clearance for hazardous waste work. The EZ is the defined area where there is a 
possible respiratoiy and/or contact health hazard. The location of each exclusion zone 
will be identified by cones, caution tape, or other appropriate means. 

The contamination reduction zone (CRZ) or transition area will be established if 
necessary, to perform decontamination of personnel and equipment. All personnel 
entering or leaving the exclusion zone will pass through this area to prevent any cross-
contamination. Tools, equipment, and machinery will be decontaminated in a specific 
location. The decontamination of all personnel will be performed on site adjacent to 
the exclusion zone. Personal protective outer garments and respiratoiy protection will 
be removed in the CRZ and prepared for cleaning or disposal. This zone is the only 
appropriate corridor between the EZ and the SZ. 

The support zone (SZ) is a clean area outside the CRZ located to prevent employee 
exposure to hazardous substances. Eating and drinking will be permitted in the 
support area only after proper decontamination. Smoking may be permitted in the 
support zone, subject to site requirements. 

The EZ, CRZ and SZ will be prominently marked and delineated using cones, caution 
tape, or other suitable means. 

All personnel working in the contaminated zone must undergo personal decontamina­
tion prior to entering the support zone. The personnel decontamination area will 
consist of the following stations. 

Station I: Personnel leaving the contaminated zone will remove the gross 
contamination from their outer clothing and boots. 

Personnel will remove their outer garment and gloves and deposit 
them in the lined waste receptacles. Personnel will then 
decontaminate their hard hats, and boots with an aqueous solution of 
detergent or other appropriate cleaning solution. These items are then 
hand carried to the next station. 

Personnel will thoroughly wash their hands and face before leaving the 
decontamination zone. Respirators will be sanitized and then placed 
in a clean plastic ziplock bag. 

All vehicles that have entered the contaminated zone will be decontaminated prior to 
heV"? Tt Z°ne; 5 d of vehlc,e contamination is low, decontamination may 
be limited to rmsmg of tires and wheel wells with water. If the vehicle is significantly 
required Steam mg °f PreSSUre VVaShing of vehicles and equipment may be 

Station 2: 

Station 3: 



7.5 Personal 
Protective 
Equipment 
Decontamination 

Where and whenever possible, single use, external protective clothing must be used 
for work within the EZ or CRZ. This protective clothing must be disposed of 
improperly labeled containers. 

Reusable protective clothing will be rinsed at the site with detergent and water. The 
rinsate will be collected for disposal. 

When removed from the CRZ, the respirator will be thoroughly cleaned with soap and 
water. The respirator face piece, straps, valves and covers must be thoroughly cleaned 
at the end of each work shift, and ready for use prior to the next shift. Respirator parts 
may be disinfected with a solution of bleach and water, or by using a spray 
disinfectant. 
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8. Site Monitoring 

8.1 Air Monitoring Air monitoring will be conducted to evaluate airborne contaminant levels. Personal 
exposure monitoring may be necessary to evaluate employee exposures. The 
monitoring results will dictate work procedures and the selection of PPE. The 
monitoring devices to be used, at a minimum, are a combustible gas/oxygen (LEL/O ) 
meter, a photoionization (PID) detector, and a particulate monitor (MIE MiniRAM). 

Monitoring for particulates and organic vapors for the purpose of estimating worker 
exposure levels will be conducted in the breathing zone with the PID and the 
MiniRAM during field activities. At a minimum, readings will be recorded every 30 
minutes on air monitoring logs or field notebooks. 

Air monitoring will be conducted continuously with the LEL/02 meter during 
geoprobe operation if flammable/explosive vapors are suspected. Ail work activity 
must stop where tests indicate the concentration of flammable vapors exceeds 10% of 
the Lower Explosive Limit (LEL) at a location with a potential ignition source. Such 
an area must be ventilated to reduce the concentration to an acceptable level. 

8.2 Noise Monitoring Noise monitoring may be conducted as required. Hearing protection is mandatory for 
ail employees in noise hazardous areas, such as around heavy equipment. As a general 
rule, sound levels that cause speech interference at normal conversation distance 
should require the use of hearing protection. 

All direct-reading instrumentation calibrations should be conducted under the approxi­
mate environmental conditions the instrument will be Used. Instruments must be 
calibrated before and after use, noting the reading(s) and any adjustments which are 
necessary. All air monitoring equipment calibrations, including the standard used for 
calibration, must be documented on a calibration log or in the field notebook. All 
completed HS documentation/forms must be reviewed by the HSS and maintained bv 
the SS. 

All air monitoring equipment will be maintained and calibrated in accordance with the 
specific manufacturers' procedures. Preventive maintenance and repairs will be 
conducted in accordance with the respective manufacturers' procedures. When 
applicable, only manufacturer-trained and/or authorized personnel will be allowed to 
perform instrument repairs or preventive maintenance. 

I fan instrument is found to be inoperative or suspected of giving erroneous readings, 
the HSS must be responsible for immediately removing the instrument from service 
and obtaining a replacement unit. If the instrument is essential for safe operation 
during a specific activity, that activity must cease until an appropriate 
replacement unit is obtained. The HSS will be responsible for ensuring a 
replacement Unit is obtained and/or repairs are initiated on the defective equipment. 

8.3.1 Action Levels Table 8-I presents airborne contaminant action levels that will be used to determine the 
procedures and protective equipment necessary based on conditions as measured at the 
site. 

8.3 Monitoring 
Equipment 
Maintenance and 
Calibration 
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TABLE 8-1 
AIRBORNE CONTAMINANT ACTION LEVELS 

Parameter Reading Action 
Total Hydrocarbons 0 ppm to < 5 ppm 

> 5 ppm to 100 
ppm 

>100 ppm 

Normal operations; continue breathing zone 
monitoring every 30 minutes. 

Upgrade to Level C; increase monitoring 
frequency to every 15 minutes 

Stop work; investigate cause of reading; contact 
Project Manager 

Airborne Particulates < I.0mg/m3 

> 1.0 mg/m3 

Normal operations. Continue monioring 

Upgrade to Level C Protection. 
Flammable Vapors 
(LEL) 

< 10% LEL 

>10% LEL 

Normal operations 

Stop work; ventilate area; investigate source of 
vapors 



9. Employee Training 
9.1 General 

9.2 Basic 40-Hour 
Course 

9.3 Supervisor 
Course 

9.4 

9,5 

Site-Specific 
Training 

Daily Safety 
Meetings 

All on-site project personnel must have completed hazardous waste operations-related 
training, as required by OSHA Regulation 29 CFR 1910.120. Field employees also 
receive a minimum of three days of actual field experience under the direct supervision 
of a trained, experienced supervisor. Personnel who completed their training more 
than 12 months prior to the start of the project must have completed an 8-hour 
refresher course within the past 12 months. The BBL SS must have completed an 
additional 8 hours of training for supervisors, and must have a current first-aid/CPR 
certificate. 

The following is a list of the topics typically covered in a 40-hour training course: 

General safety procedures; 
Physical hazards (fall protection, noise, heat stress, cold stress); 
Names and job descriptions of key personnel responsible for site HS; 
Safety, health, and other hazards typically present at hazardous waste sites; 
Use, application and limitations of PPE; 
Work practices by which employees can minimize risks from hazards; 
Safe use of engineering controls and equipment on site; 
Medical surveillance requirements; 
Recognition of symptoms and signs which might indicate overexposure to 
hazards; 
Worker right-to-know (Hazard Communication OSHA 1910.1200); 
Routes of exposure to contaminants; 
Engineering controls and safe work practices; 
Components of a site HS program and HASP; 
Decontamination practices for personnel and equipment; 
Confined-space entry procedures; and 
General emergency response procedures. 

Management and supervisors receive an additional eight hours of training which 
typically includes: 

• General site safety and health procedures; 
• PPE programs; and 
• Air monitoring techniques. 

Site-specific training will be accomplished by each site worker reading this HASP, or 
through a site briefing by the PM, SS, or HSS on the contents of this HASP before 
work begins. The review must include a discussion of the chemical, physical, and 
biological hazards, the protective equipment and safety procedures, and emergency 
procedures. 

Daily Safety Meetings (DSMs) will be held to cover the work to be accomplished, the 
hazards anticipated, the protective clothing and procedures required to minimize site 
hazards, and emergency procedures. These meetings should be presented by the SS 
or HSS prior to beginning the day's field work. No work will be performed in an 
exclusion zone before the DSM has been held. The DSM must also be held prior to 
new tasks, and repeated if new hazards are encountered. 
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9.6 First Aid and 
CPR 

At least two employe cuirent in ffet aid/CPR will be assigned to the work crew and 
rpo /a Rpfttsher training in first aid (triennially) and 
CPR (annually) is required to keep the certificate current. These individuals must also 
receive training regarding the precautions and protective equipment necessary to 
protect against exposure to blood-borne pathogens. 



10. Medical Surveillance 
10.1 Medical 

Examination 

10.1.1 Preplacemeht 
Medical 
Examination 

10.1.2 Other Medical 
Examination 

10.1.3 Periodic Exam 

All personnel who will enter a site EZ or CRZ must have successfully completed a pre-
placement or annual physical examination, which is provided free-of-charge to the 
employee. This medical surveillance program must comply with OSHA 29 pfr 
1910.120(F) .  wnAzvuK 

All on-site project personnel who will enter a EZ or CRZ must have completed a 
comprehensive medical examination within the past 12 months that meets the 
requirements of applicable OSHA Regulations. The annual medical examination 
typically includes the following elements: 

Medical and occupational history questionnaire-
Physical examination; 
Complete blood count, with differential; 
Liver enzyme profile; 
Chest X-ray, once every three years, for nonasbestos workers; 
Pulmonary function test; 
Audiogram; 
Electrocardiogram for persons older than 45 years of age, or if indicated during 
the physical examination; 
Drug and alcohol screening, as required by job assignment; 
Visual acuity; and 
Follow-up examinations, at the discretion of the examining physician or the 
corporate medical director. 

The examining physician provides die employee with a letter summarizing his findings 
and recommendations, confirming the worker's fitness for work and ability to wear a 
respirator. Documentation of medical clearance will be available for each employee 
during all project site work. 

Subcontractors will certify that all their employees have successfully completed a 
physical examination by a qualified physician. The physical examinations must meet 
the requirements of 29 CFR 1910.120 and 29 CFR 1910.134. Subcontractors will 
supply copies of the medical examination certificate for each on-site employee. 

In addition to pre-employment, annual, and exit physicals, personnel may be 
examined: 

At employee request after known or suspected exposure to toxic or hazardous 
materials; 

At the discretion of the client, HS professional, or occupational physician in 
anticipation of, or after known or suspected exposure to toxic or hazardous 
materials; and 

At the discretion of the occupational physician. 

Following the placement examination, all employees must undergo a periodic 
examination, similar in scope to the placement examination. For employees 
potentially exposed over 30 days per year, the frequency of periodic examinations will 
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10.2 Medical 
Restriction 

be annual. For employees potentially exposed less that thirty days per year, the 
frequency for periodic examinations will be eighteen months. 

When the examining physician identifies a need to restrict work activity, the 
employee's supervisor must communicate the restriction to the employee, the RHSC, 
and die HSS. The terms of the restriction will be discussed with the employee and this 
supervisor. Every attempt should be made to keep the employee working, while not 
violating the terms of the medical restriction. 
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11. Emergency Procedures 
11.1 General 

11.2 Emergency 
Response 

11.2.1 Fire 

11.2.2 Spill 

11.3 Medical 
Emergency 

The work area will be evaluated for the potential for fire, explosion, chemical release 
or other catastrophic events. For active facilities, site emergency procedures must be 
communicated to all project personnel. Unusual events, activities, chemicals and 
conditions will be reported to the SS immediately. ' 

The SS and HSS will establish evacuation routes and assembly areas for each site All 
personnel entering the site will be informed of these routes and assembly areas. If 
necessary, a site plan will be made marking the evacuation routes and will be posted 
at conspicuous locations. 

If an incident occurs, the following steps will be taken: 

The SS will evaluate the incident and assess the need for assistance and/or 
evacuation; 

• The SS will call for outside assistance as needed; 
• The SS will act as liaison between outside agencies and on-site personnel; 

The SS will ensure the PM and RHSC are notified promptly of the incident; and 
The SS will take appropriate measures to stabilize the incident scene. 

In the case of a fire on the site, the SS will assess the situation and direct fire-fighting 
activities. The SS will ensure that the client site representative (as appropriate) is 
immediately notified of any fires. Site personnel will attempt to extinguish the fire 
with available extinguishers, if safe to do so. In the event of a fire that site personnel 
are unable to safely extinguish, the local fire department will be summoned via 911 or 
other number. 

fa spill occurs, the following steps will be taken: 

Notify SS immediately. 
Evacuate immediate area of spill. 
Conduct air monitoring to determine needed level of PPE. 
Don required level of PPE and prepare to make entry to apply spill containment 
and control procedures. 
No entry will made until atmosphere is less than 10% LEL. 
Absorb or otherwise clean up the spill and containerize the material, sorbent 
and affected soils. 

The SS has the authority to commit resources as needed to contain and control released 
material and to prevent its spread to off-site areas. 

All employee injuries must be promptly reported to the SS. The SS will: 

Ensure that the injured employee receives prompt first aid and medical 
attention; 

In emergency situations, the worker is to be transported by appropriate 
to the nearest urgent care facility (normally a hospital emergency room); and 

means 
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11.3.1 First Aid 
General 

11.3.2 First Aid-
Inhalation 

11.3.3 First Aid-
Ingestion 

EMR is to be notified by site personnel as soon as possible after the worker has 
left the site. The caller should dial l-800-229-3674 and follow the instructions 
for reaching the Injury Management office. When the Case Manager answers, 
the caller should provide the information requested by the Case Manager. 

All persons must report any near-miss incident, accident, injury, or illness to their 
immediate supervisor or the SS. First aid will be provided by trained personnel.. 
Injuries and illnesses requiring medical treatment must be documented. The SS must 
conduct an accident investigation as soon as emergency conditions no longer exist and 
first-aid and/or medical treatment has been ensured. These two reports must be 
completed and submitted to the RHSC within 24 hours after the incident. 

If first-aid treatment is required, first aid kits are kept at the CRZ. If treatment beyond 
first aid is required, the injured should be transported to the medical facility. If the 
injured is not ambulatory, or shows any sign of not being in a comfortable and stable 
condition for transport, then an ambulance/paramedics should be summoned. If there 
is any doubt as to the injured worker's condition, it is best to let the local paramedic or 
ambulance service examine and transport the worker. 

Survey the scene. Determine if it is safe to proceed. Try to determine if the 
conditions which caused the incident are still a threat. Protect yourself from 
exposure before attempting to rescue the victim. 

* Pd a primary survey of foe victim. Check for airway obstruction, breathing, 
and pulse. Assess likely routes of chemical exposure by examining the eyes,' 
mouth, nose, and skin of the victim for symptoms. 

PhPHb Emergency Medical Services fF.MSY Give the location, telephone 
number used, caller's name, what happened, number of victims, victims' 
condition, and help being given. 

* Maintain airway and perform rescue breathing as necessary. 

Perform cardiopulmonary resuscitation CPPR1 as necessary. 

Do a secondary survey of th* virtim Check vital signs and do a head-to-toe 
exam. 

Treat other conditions as necessary. If the victim can be moved, take him to a 
location away from the work area where EMS can gain access. 

Any employee complaining of symptoms of chemical overexposure as described in 
Section 3 will be removed from the work area and transported to the designated 
medical facility for examination and treatment. 

Call EMS and consult a poison control center for advice. If available, refer to the 
MSDS for treatment information, if recommended. If unconscious, keep the victim on 
his side and clear the airway if vomiting occurs. 
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11.3.4 First Aid - Skin 
Contact 

11.3.5 First Aid-Eye 
Contact 

11.4 Reporting 
Injuries and 
Illnesses 

Project personnel who have had skin contact with contaminants will, unless the contact 
is severe, proceed through the decontamination zone, to the wash-up area Personnel 
will remove any contaminated clothing, and then flush the affected area with water for 
at least 15 minutes. The worker should be transported to the medical facility if he 
shows any sign of skin reddening, irritation, or if he requests a medical examination. 

Project personnel who have had contaminants splashed in their eyes or who have 
experienced eye irritation while in the contaminated zone, must immediately proceed 
to the eyewash station, set up in the decontamination zone. Do not decontaminate 
prior to using the eyewash. Remove whatever protective clothing is necessary to use 
the eyewash. Flush the eye with clean running water for at least 15 minutes. Arrange 
prompt transport to the designated medical facility. 

All injuries and illnesses, however minor, will be reported to the SS immediately. The 
SS will complete an injury report and submit it to the PM and RHSC within 24 hours. 

11.5 Emergency 
Information 

The means to summon local public response agencies such as police, fire, and 
ambulance will be reviewed in the Daily Safety Meeting. Agencies include: 

Newark Police Department: 
Newark Fire Department: 
Ambulance: 
St. James Hospital: 
NJDEPE Emergency Response 
EPA Region Branch Response 

Directions to St. James Hospital: 

911 or 201.733.6245 
911 or 201.733.7491 
911 
201.589.1300 
609.727.7172 
908.M8.8730 86<:>s, 
WRt-  \-2,o£> i*-  ^  

Turn right out of site onto ramp 
make left onto Dorhemus Avenue which will turn into Raymond Boulevard. 
Go to Market Street and turn left. 
Travel 4 blocks to Jackson Street and turn right. 
Travel to Lafayette Street. The hospital entrance is on the left. 

'cJ-O-C-AC 
TO 

/V 
To 

PLo-M 
<U*aJZ-3«^-e'Y 
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APPENDIX A 
MATERIAL SAFETY DATA SHEETS 
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<SP Genium Publishing Corp. Material Safety Data Sheet Collection 
One Genium Plaza 

Schenectady, NY 12304-4690 Arsenic Pentoxide MSOSIIVn tot 
(518) 377-8854 

# Date of Preparation: 6/86 Revision: A, 4/95 

Section 1 - Chemical Product and Company Identification 46| 
Product/Chemical Name: Arsenic Pentoxide 
Chemical Formula: AS2O5 
CAS Number: 1303-28-2 

I "SeniC °XWe-menie W pentoxide. 

Derivation: By the reaction of arsenic trioxide and nitric acid followed by dehydration of the intermediate nrthnnrc^.v 
, hydrate or by the action of an oxidizing agent such as nitric acid on arsenious oxide mtenned,ate ^arsenic acd 
General Use: In wood preservatives, weed control, adhesives for metals; in the manufacture of colored alass linolenm pi^w^i 

WWetWc,! in ** 35 »•""XT and * a chemical inte™?d,3b° SS 

Vendors: Consult the latest Chemical Week Buyers' Guide. (73> 

Section 2 - Composition / Information on Ingredients 
Arsenic Pentoxide, ca 100 %wt 

OSHA PEL 
8-hr TWA: 0.01 mg/m3, inorganic 
compounds (except arsine), as As 

29 CFR 1910.1018 

NIOSH REL 
Ca-inorganic compounds, as As* 
15-min TWA Ceiling: 0.002 mg/m3 

ACGIH TLV 
TWA: 0.01 mg/m3, inorganic compounds 
(except arsine), as As 

( TLV-A1: Confirmed Human Carcinogen 
NIOSH recommends that occupational exposures to carcinogens be limited to the lowest feasible concentration. 

Section 3 - Hazards Identification 

DFG (Germany) MAK 
None established 

(DLH Level 
5 mg/m3 (as As) 

Emergency Overview ••••• 
^ce"lc pe"toxide exist^ 33 white amorphous lumps or powder, odorless. Poisonous! Severe acute arsenic 
poisoning from occupational exposure is rare. Acute arsenic poisoning results primarily from ingestion of 
contaminated food and drink. Ctaonic inhalation of inonjanic amoic compound! is CSTi 
of industrial poisoning. It is irritating to the skin, eyes, and respiratory tract and causes skin sensitization 
Arsenic and its inorganic compounds are carcinogenic to humans. 

Wilson 
Risk 
Scale 
R 2 
I 4 
S 3 
K 1 

HMIS 
H 3* 
F 0 
R 0 

* Chronic 
effects 
PPEt 

tsec. 8 

_ . Potential Health Effects 
Primary Entry Routes: Dust inhalation, skin/eye contact, and ingestion. 
nV^Qu?srjrtemsL,Ver' Sk'n' ̂  ^ cardk>vascu,ar <heart). lymphatic, central nervous, and peripheral 

Acute Effects 
Immtion of the mucous membranes, nose, and throat which may lead to laryngitis, bronchitis or 

n»«l n?*®\ExP0s.ure t0 very high concentrations may cause nasal ulceration and perforation of the 
3̂̂ 1 with°Mvere1po!sMin&S ""d 

Eye. Irritation, conjunctivitis, itching, burning, and watering of eyes. 
s«em °cS iTsSSm ra,n8, ilChin8, ***"*•rednK! " ""'""S- «d Verielee in mom 

Ingestion: Sweetish metallic taste, garlicky odor of breath and feces, burning lips, constriction of the throat difficulty in 

sufficient evidenc^^^'arcm^e^m^iw^^TP^r/k31 'Tl!? C0mP0unds & As>33 IARC"1 (carcinogenic to humans: 
(carcin^en denned wi^no^rther^Wrt »^ fWni<cn^CAr<n?°®eniC: SUfRcient evidence from human studies), OSHA-X 
tud^s to SUP^ a^^c^a^oS ofSr n)' ^~A °*** ̂ Inogen: sufficient evidence from epidemiological 

to support a causal association between exposure and cancer), respectively. The DFG classifies arsenic pentoxide as 

^ praraion '""pSTk "'° 5uiubllil* ofirfonnition herein for the purchuer'i 



MSDS No. 193 Arsenic Pentoxide 

"pins and needles" sensation, and muscle weakness sometimes leading to wrist dron or S a"d feet'a Painftjl 

reduction of RBCj WBCs and blood ptae.ets), abn<"mi" 

depression, or leukemia; and damage to the vascular system with a nroprecciL io« of X.. i ,^L j bone marrow 
uldtna^y „ oecroais and gang™! Chtooic SofSSSSSE.5?' 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed 

SSRS^ 

hS^^tae-C®C\fIeCtrolyt0S- (including spot urine As and a 24 hr As collection) liver and renal 

ug ii usuSv;^or^^ n^eniC m S syTnpt,om51C pat!ents-A chelated or nonchelated 24 hr urinary arsenic collection > 100 

with BAL 3to 5Ski' d^K/flLlbd0.m'nai rad,°graph in a11 Padents who acutely ingested arsenic. Chelation therapy: treat 

dose. In severely ill patients consider combined therapy with both BAL and D-penicillamine BAL afco may bSfzedmirept 

aeM (DMSA) b ™ eM™ ™> <*'"»"* «S™<«l -y be 

Special Precautions/Procedures: Emergency personnel should protect against contamination when aiding exposure victims. 

Section 5 - Fire-Fighting Measures 

NFPA 
i Hash Point: Noncombustible 

Autoignition Temperature: None reported. 
1 ..EL: None reported. 

UEL: None reported. 

^u'lroiuidlng fire edia' UM n0°di"8 qUa"'"ieS °{mM "•Spray'Use «*&*** dSenB suitable for the 

uS'o S," 3s "7SUnder"" —r* "CT"»ide -r •««—«• 

Hazardous Combustion Products: Poisonous arsine gas and oxides of arsenic 

3pr;SfsXr,0"S; °° "" rete *» fi™ «• waterways. Isolate dischtuged otaterial 

Section 6 - Accidental Release Measures 

sp̂ S3rShiSSuS;en:sr,e pereonnei' •* ̂  ̂a-•»—• ̂  
s ™ "  •  • » — « f  * « .  
sand, and place into appropriate containers for disposal ' and take up with an inert material such as vermiculite or 

Large Spills 

Cleanup: Do not sweep or brush material or use con!mi °.i^P ,nsoluble form Creasy removal and handling. 
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4/95 Arsenic Pentoxide 
Section 7 - Handling and Storage 

MSDS No. 193 

Pr*5au^°^s= Ayo'd dust inhalat»on and ingestion. Practice meticulous personal hygiene and housekeeping 
procedures. Wash hands and face thoroughly before eating or smoking. 

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from incomnatiMe* re im 
food or food products, and combustible materials. Protect containers against physical damape Flnnr?T^ M^P r (Sec' ,0)' material and flushed frequently with water containers against pnys.cal damage. Floors should be of impermeable 

Regulatory Requirements: Refer to 29 CFR 1910.1018 for compliance requirements for inorganic arsenic. 

Section 8 - Exposure Controls / Personal Protection 
I Controls: Enclose all operations to prevent dust dispersion into the work area. 
[ "1h'fc.,0n: flr°Vlde gene"' m 'ocal exh?ust ventilation systems to maintain airborne concentrations as low as possible Local 
I Arimln- ? Pre tnl because it prevents contaminant dispersion into the work area by controlling it at its source ('03) 
| Administrative Contros: Educate workers about the hazards of arsenic pentoxide and train inwoXS 

CFKIO1018fo?foemeS  ̂P?|nod,c med,cal exams with emphasis on the skin, nasal passages, and lungs. Refer to 29 
I for the medical surveillance program requirements. Urinary levels of arsenic above 0.7 to 1.0 mg/L in exposed 

individuals may be indicative of harmful exposure. Dietary factors such as seafood consumption must be considered in 
SilT? e and 5 Ae BEI Va,Ue °f 50 ^g creatinine (determinant: ino^ic^Senfc metlSeJ in urine-

I B«l! T' e"d?fw°rkYeek)r Advise against seafood consumption for 48-72 hr prior to routine testing 

( 2 9 C F R 1 9 1 ^ o n 2 f  P r o f e s s , o n a l  a d ^ e J , r i o r  t o  r e s p i r a t o r  s e l e c t i o n  a n d  u s e .  F o l l o w  O S H A  r e s p i r a t o r  r e g u l a t i o n s  
} Z 'lfneCeSSary; Wear a MSHA^IOSH-approved respirator. Select respirator based on its suftabili^o provide adequate worker protection forgiven working conditions, level of airborne contamination, and presence of sufficient 

?X^gen" or datable concentration of inorganic arsenic (as As), wear any SCBA that has a full facepiece and is operated 

* nrJl7SSU7' or other positive-pressure mode; or any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary SCBA operated in pressure Hem-mH nr 

ncuA Warning! Air-punfying respirators do not protect workers in oxygen-deficient atmospheres If respirators areused 
nen^di^"1^8 * f" resP,ra.tory Protection Program that includes at least: medical certification, training fit-testing, 

d-1* "4—* CFR 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 3ESJ.' fT ' Skl° crei for toeLsed pnSSSSl or 
emical safely goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses ate not eye 

PFtopnate eye protection must be wont instead of, or in conjunction with contact lenses. 
CnnhmtaS r ^ s™ons, safely/quiek-dtench showent, and washing facilities available in wortc area, 

as. a Tr 

Section 9 - Physical and Chemical Properties 
Physical State: Solid 
Appearance and Odor: White lumps or powder; 
odorless. 

Formula Weight: 229.84 
Density (H20=I, at 4 Q: 4.32 

* Combines veiy slowly with water to form arsenic acid (H3ASO4) 

Water Solubility:* Soluble; 150 g/100 mL at 61 F (16 CV 
76.7 g/100 mL at212 F(I00 C) 

Other Solubilities: Soluble in alcohol, acid, and alkali. 
Boiling Point: Decomposes 
Melting Point: 599 F (315 C); decomposes 

Section 10 - Stability and Reactivity 
^.h?™ n1rsen,c P?ntox,ide ^tab'eatroom temperature in closed containers under normal storage and handling conditions It is thermally unstable and gradually deliquesces on exposure to air. S conaillons- u 

Polymerization: Hazardous polymerization does not occur. 
™terllTribilifaT ACidS'hal0gens' ?luminum> and zinc-11 is corros've to metals in the presence of moisture. When 
Contact W! aCuVe metalsiiron' aluminum, zinc), highly toxic arsenic fumes are released, 
contact with bromine pentafluoride is violent, with ignition often occurring 

Conditions to Avoid: Avoid contact with incompatibles and exposure to heat and ignition sources 
Wd SeSeT B: 7lKn"a'Wida,iVe decom"osi,io" °f 1"""ie P«ntoxide ean produce poisonous tusine gas 
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MSDS No. 193 Arsenic Pentoxide 
Section 11 - Toxicological Information 

4/95 

Toxicity Data:* 
Genetic Effects: 
Human, fibroblast: 100 pmol/L caused DNA inhibition. 

, Human, leukocyte: 1200 nmol/L; cytogenetic analysis 
See NIOSH, RTECS (CG2275000), for additional toxicity rla,a 

Acute Oral Effects: 
Rat, oral, LD50: 8 mg/kg 

Section 12 - Ecological Information 
Ecotoxicity: Grasshopper, oral, LDS0:0.9-25.6 ppm/7 days; 1.0-5.5 ppm/14 days 

in manne oyst®. Biomagnificat™ in aquatic food chains doc. no! app^lSX. ' CF m 0bse,ved 

o™T;lTdt£=syi„A,™niCCOmPOUnd!! *° *** '° !°ilS ™ transportation 

Section 13 - Disposal Considerations 

£to|r^?£5,"°d DkP°'": ™ple " COntal"=R and »*" »a.=r in accordance whh appiicabl. Federal, state, 

Shipping Name: Arsenic pentoxide 
Shipping Symbols: — 
Hazard Class: 6.1 
ID No.: UN1559 
Packing Group: II 
Label: Poison 
Special Provisions (172.102): — 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Packaging Authorizations 
a) Exceptions: None 
b) Non-bulk Packaging: 173.212 
c) Bulk Packaging: 173.242 

Section 15 - Regulatory Information 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 25 kg 
b) Cargo Aircraft Only: 100 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: — 

| EPA Regulations: 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No P0II 
CE^LT^p" RCRA' S- 300' M|iCWA,S«.3,1(bX4) 

Listed as a SARA Toxic Chemical (40 CFR 372.65), as arsenic compounds 
O S H A ( E X ' r e ' , " ! ' y  H a Z " d 0 " S  S U b S H n C e )  < 4 °  C F R 3 5 5 ) :  T h r e s h 0 l d  P ' a n n ' n 8  Q u a n t i t y  ( T P Q ) :  1 0 0 / 1 0 , 0 0 0  l b  

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-I) 
Listed as an OSHA Specifically Regulated Substance (29 CFR 1910.1018), as inorganic areenic 

Section 16 - Other Information 
References: 73, 100, 103, 124,136, 167, 176, 189, 197,200,201,202,204,205. 

Prepared By MJ Wurth, BS Industrial Hygiene Review PA Roy, MPH, CIH Medical Review R Teichman MD MPH 
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Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 300 
Acetone 

Issued: 11/77 Revision: F, 9/92 
Section 1. Material Identification 

* Slight skin 
absorption 

I , »C^fDCSCr,pt'0": Denved by the dehydrogenation or oxidation of isopropyl alcohol with a metallic 
j catalyst, the oxidation of cumene, the vapor phase oxidation of butane; and as a by-product of synthetic glycerol production 

Used as a solvent for paint, varnish, lacquer, fat, oil, wax, resin, rubber, plastic, and rubber cement; to clean and dry parts of 
precision equipment, in the manufacture of chemicals (methyl isobutyl ketone, methyl isobutyl carbinol, methyl methacry-
late, bisphenol-A, acetic acid (ketene process), mesityl oxide, diacetone alcohol, chloroform, iodoform, brOmoform) 
explosives, aeroplane dopes, rayon, photographic films, isoprene; acetylene gas storage cylinders; in purifying paraffin- in 
nail polish remover, in the extraction of various principles from animal and plant substances; in hardening and dehydrating 
tissues; in cellulose acetate (especially as spinning solvent); as a solvent for potassium iodide and permanganate- as a 
delusterant for cellulose acetate fibers; in the specification testing of vulcanized rubber products. 
Other Designations: CAS No. 67-64-1, AI3-01238, Chevron acetone, dimethylformaldehyde, dimethylketal, dimethyl 
ketone, p-ketopropane, methyl ketone, propanone, 2-propanorie, pyroacetic acid, pyroacetic ether. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers'Guide™ for a suppliers list. 
pr^'°"s,: Acetone vapor is a dangerous fire and explosion hazard. High vapor concentrations may produce narcosis (unconsciousness) 
Prolonged or repeated skin contact causes diyness, irritation, and tnjld dermatitis ^ 

HMIS 
H 1 
F 3 
R 0 
PPE* 
* Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Acetone, 99.5% plus 0.5% water 
1991 OSHA PELs * 
8-hr TWA: 750 ppm (1800 mg/m3) 
15-min STEL: 1000 ppm (2400 mg/m3) 
1990 IDLH Level 
20,000 ppm 
1990 NIOSH REL 
TWA: 250 ppm (590 mg/m3) 

1992-93 ACGIH TLVs 
TWA: 750 ppm (1780 mg/m3) 
STEL: 1000 ppm (2380 mg/m3) 
1990 DFG (Germany) MAK 
1000 ppm (2400 mg/m3) 
Category IV: Substances eliciting very weak 

effects (MAK >500 mL/m3) 
Peak: 2000 ppm, 60 min, momentary valuef, 

3 peaks/shift 
»In the cellulose acetate fiber industry, enforcement of the OSHA TWA for "doffers" was staved on 

9/5/89 until 9/1/90; the OSHA STEL does not apply to that industry, 
t Momentary value is a level which the concentration should never exceed, 
t See NIOSH, RTECS (AL3150000), for additional irritation, mutation, reproductive, and toxicity data. 

1985-86 Toxicity Data J 
Human, eye: 500 ppm 
Human, inhalation, TC^: 500 ppm produced olfaction 
effects, conjunctival irritation, and other changes 
involving the lungs, thorax, or respiration. 

Rat, oral, LDS0: 5800 mg/kg altered sleep time and 
produced tremors. 

Mammal, inhalation, TCU: 31500 pg/m3/24 hr 
administered to pregnant female from the 1st to 13 th 
day of gestation produced effects on fertility 
(post-implantation mortality). 

Section 3. Physical Data 
Boiling Point: 133.2 F(56.2 C)at760mmHg 
Freezing Point:-139.6 F (-95.35 C) 
Vapor Pressure: 180 mm Hg at 68 F(20 C), 400 mm Hg at 103.1 F (39.5 C) 
Saturated Vapor Density (Air = 12 kg/m3,0.075 lb/ft3); 1.48 kg/m3, .093 lb/ft3 
Refractive Index: 1.3588 at 20 C 
Appearance and Odor: Colorless, highly volatile liquid; sweetish odor. 
• Odor thresholds recorded as a range from the lowest to the highest concentration. 

Molecular Weight: 58.08 
Specific Gravity: 0.7899 at 20 C/4 C 
Water Solubility: Soluble 
Other Solubilities: Alcohol, benzene, dimethyl formamide, 
chloroform, ether, and most oils. 

Odor Threshold: 47.5 mg/m3 (low), 1613.9 mg/m3 (high)» 

Section 4. Fire and Explosion Data 
Flash Point: 0 F(-18 C), CC [ Autoignition Temperature: 869 F (465 C) | LEL: 2.6% v/v~ UEL: 12.8% v/v 
Extinguishing Media: Do not extinguish fire unless flow can be stopped. For small fires, use dty chemical, carbon dioxide (CO ) water snrav or 

°Y?" MP firc^,us^ water spray, fog, or alcohol-resistant foam. Use water in flooding quantities as fog because solid^streams 
may be ineffective. Unusual Fire or Explosion Hazards: Acetone is a dangerous fire and explosion hazard; it is a r:ia« m flammable liquid. 
™urfnnri"ay a source of ignition and flash back, fire-exposed containers may explode, and a vapor explosion hazard may exist indoors 
breathing anna^n^'rR^^ Because fire may produce toxic thermal decomposition products, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing 
fs™£X^^ fire-exposed container Ofenfo appfy cooling water to sid^HE SSS 
is extinguished. It the fire becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius In ease of 
SS°:nrng Sftyndevice » any discoloration of tank during fire, withdraw immediately FormaSe^?tS usl™n^ 
nose holder or monitor nozzles. Do not release runoff from fire control methods to sewers or waterways. 
Section 5. Reactivity Data 

nr.i«J y ? ^ C^l?ne .IS at roo[n temperature in closed containers under normal storage and handling conditions. Hazardous 
nilr^.w-rl^,0niChemical Incompatibilities: Acetone may form explosive mixtures with hydrogen peroxide acetic acid nitric acid. 

... ?.ac'd' chromic anhydride, chromyl chloride, nitrosyl chloride, heXachloromelamine, nitrosyl perchlorat'e nitrvl perchlorate 
^rhnrXnmiMmC, , l^° l + fr6'!! P6"3*1^- Acetone reacts vigorously with oxidizing materials and ignites on contact with activated 
briL SnmT™ f'ft6, I 'Y^. d,nu°"de + carb?n d'oxide. and potassium-fert-butoxide. Other incompatibles include air, bromoform, 

I d alkalies, tnchloromelamine, and sulfur dichloride. Conditions to Avoid: Keep acetone away from plastic eveglass frames 
I ssawsss Tcoi*•*"• °f i.r.w.iriiyssi^gggar-

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<'"> NTP.« w» and OSHA<"»> do not list acetone as a carcinogen Summary of Risks- Acetone has been placed 
^noHnh!hrnS ° H0,??aranvc'y low ^ toxicities. In industiy, the most common effects reported are headache from prolonged 

T f r m '7 on rfsulting|from its defatting action. Exposures to less than 1000 ppm acetone vapor produces only slight lye 

' Continue on next page 
i-w: (i«tuum hjbfahiitg (*»u|mmiuhi Any cummocnl use or reproduction niih.Mil the publishers permission is prohibited 
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I Section 6. Health Hazard T)nts.,continued — 

zasesst*?* »-r45sSE3Es sssssswarain6ingi -*• °r̂ ? 

tssbss proionscd <"***« > « • « * •  * *  ~ ™  ™ y  * *  « . =  J s i J s s  asssras^ 

Sg fl"* yd. c°»,~!y .j Rooditnt amounts of 
With flooding amounts of water for at least 15 min. W^hexjos^ For refc^ *T? rof™nated 'lothing. Rinse 
Carefully dispose of contaminated clothing because it may pose a fire hazard Inhalation- Remove exposed f^n: c°nsult a Physician. 

[ respiratory distress, and administer 100% humidified supplemental oxygen as needed IngeS^ for . geaeaaas» 
| section 7. Spill, Leak, and Disposal Procedures " " ~ '— 

* URgza iiEcafcts® srr̂ sssss r̂̂  ̂waterways. Follow applicable OSHA regulations f29 CFR l9lo'i?m Fn^„^Ll^-r p. L ,'!ier ^osal- D° not release to sewers or 

grades if released on soil Dispo^h AcS fa gS cSSdate it^ and biode" 

IpADesTgniiionf C°ntraCt°r **'rec~^tions. Follow appIicabfcFedSl, s^^dTo^Vegulafion? ' Contact>our 

Ljsted as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No U002 flenitabilitvt an rpp ->ai m- com /— . • 
3fl'tm Hlam,0US S"teMCe" (4° CFR m4): <*"»& wi5M» »> (2230 kg) [• ™cS"i£/S. Sat. 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-l-Al 

I Section 8. Special Protection Data 
^nff!fLWear Prote^tive exegeses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 I 'm 

pri?'» 
suitability to provide aH«i-iinn» worker protection for eiven working mnHbinnc u ̂ ^YN'^SH-approved respirator. Select respirator based on its 

least: medical certification, twining fiNfclff ? wtten.resPira<<>0' protection program that includes at 
storage areas. Other: Wear chemically protective gloves, boots aorons. and i^iinfiVi^3^ 3110!' ,nspect,°n- cleaning, and convenient, sanitary 
ethylene vinyl alcohol. Teflon or butyl rubber with breakthrough > P^tiv P'n™?8^ or repeated skin contact Polyethylene/ 
«xtaust ,raiiMo„ sy;Ktm%ZS 2SSJSSSSSS2^c^{ra^^S•• !»»*!• •""•"•a*-
proycnls contaminant dispersion taw the work ama by cSKl '**" " 

s&sar "—ww* ̂  «"*> «* ™«*eS 
Section 9. Special Precautions and Comments " 

prepl-ment and periodic medical examinations with emphasis on the sJatS. and 
nnT chinninn M . TransportationData (49 CFR 172.101) 
DOT Hazard Clas™ 3 ' C&mUl emfo'f'I^ISQ0"5 Quantity Limitations Vessel Storage Requirements 
ID No.: UN 1090 £«„£.?!<p J'T3"'f„° . a> Passenger. Aircraft, or Railcar: 5L Vessel Stowage: B 
KMS®!,* l>) Cargo Aircraft Only: 60L 

Special Provisions (172.102): T8 

1 ^  •« m. .k  •». . .  



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 316 
Benzene 

Issued: 11/78 Revision: E, 8/90 
I Section 1. Material Identification 

Benzene <C6H J Description: Derived by fractional distillation of coal tar. hydrodealkylation of toluene or pvrolvsis of 
gasoline, catalytic reforming of petroleum, and iransalkylaliun of toluene by disproportionation reaction. Used as'a fiiel a 
chemical reagent: a solvent for a large number of materials such as paints, plastics, rubber, inks. oils, and fats: in ntanufac-

I luring phenol, cthvlbenzene (for styrcnc monomer), nitrobenzene (for aniline), dodccvlbcnzcne (for detergents) cvclohcx-
?£lorob?nI?ene- ty}!™*1- benzene hexachloride. malcic anhydride, b6nzcnc-sulfonie acid artificial leather 

linoleum, oil cloth, varnishes, and lacquers; for printing and lithography: in dry cleaning; in adhesives and coatings- for 

c"bon "1*11* sfxlnhexairiche. mineral naphrho. nitrarion 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalwcck Buyers' Guide"" for a suppliers list. 

Cautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone 
marrow damage, with injury to blood-forming tissue. It is also a dangerous fire hazard when exposed to heat or flame 
Section 2. Ingredients and Occupational Exposure Limits ~~ 
Benzene, ca 100%* ~ ' " — 
1989 OSHA PELs 
(29 CFR 1910.1000. Table Z-l-A) 
8-hr TWA: 1 ppm, 3 mg/m3 

15-min STEL: 5 ppm. 15 mg/m3 

1989-90 ACGIH 

TLV-TWA: 10 ppm. 32 mg/m3 

32 

(29 CFR 1910.1000. Table Z-2) 
8-hr TWA: 10 ppm 
Acceptable Ceiling Concentration: 25 ppm 
Acceptable Maximum Peak: 50 ppm (10 min)t 

1988 NIOSH RELs 

TWA: 0.1 ppm. 0.3 mg/m3 

Ceiling: I ppm. 3 mg/m3 

1985-86 Toxicity Data? 
Man. oral. Lpu: 50 mg/kg; no toxic effect noted 
Man. inhalation. TC. : 150 ppm inhaled intermittently over 

I yr in a number of discrete, separate doses affects the 
blood (other changes) and nutritional and gross metabo­
lism (body temperature increase) 

Rabbit, eye: 2 mg administered over 24 hr produces severe 
irritation 

I *?SHA 21CF3 '9I01°00. Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to all occupational exposures to benzene excern in mm. 
subsegments of industry where exposures are consistently under the action level (i.e., distribution and sale of fuels, sealed containers and pipelines cokenroduciion 

I TabteZ^apply"8 pr° "atUral g8S processinS- ^the percentage exclusion for liquid mixtures); for the excepted subsegments, the benzene lb-nits in ' 
t Acceptable maximum peak above the acceptable ceiling concentration for an 8-hr shift. 
t Sec NIOSH, RTECS (CY1400000), for additional irritative, mutative, reproductive, tumorigcnic, and toxicity rfaia 
Section 3. Physical Data 
Boiling Point: 176 F(80 C) 
Melting Point: 42 F(5J C) 
Vapor Pressure: 100 mm Hg at 79 F (26.1 C) 
Vapor Density (Air = 1): 2.7 
Evaporation Rate (Ether = 1): 2.8 

Molecular Weight: 78.11 
Specific Gravity (15 C/4 C): 0.8787 
Water Solubility: Slightly (0.180 g/100 g of H,0 at 25 C) 
/oVolatile by Volume: 100 
Viscosity: 0.6468 mPa at 20 C 

Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi-
mately 5 ppm (unfatigued) in air. Odor is not an adequate warning of hazard. 

| Section 4. Fire and Explosion Data 
Flash Point: 12 F(-U,l C), CC | Autoignition Temperature: 928 F(498 C) LEL: 1.3% v/v T 
Extinorilichino 1 loo #iw» !»w.l j: tj. .. . . . _  1 "  •  I  7-TT rr—77— ——- r 1— " *•" ' W I.J T O V /V UtL,: 7.1% V/V 
7ra.ra?f-U,S ?8 Med,a: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water mav be ineffective as an extinpuishinp 

| stored^ benzene vapor-air mixtures can easily form at room temperature. Eliminate all ignition sources where benzene is used, handled, or 

I «f runoff from L CO,ml me&ds. Do no, rate. u> 

Section 5. Reactivity Data 

jw'ymenafi^^^ 'S flab,C at r00m temPerature in closed containers under normal storage and handling conditions. Hazardous 

TOroxonuinosui fijric'add'IHenhes CS ?i? 5dn,act w«hdiborane. permanganic acid, bromine pentafiuoride. peroxodisulfuric acid, and 
+ wafer Benzene inml tJnJS\ on contact with dioxygen difiuoride. dioxygenyl letrafluoroborate, iodine hepiafluoride, and sodium peroxide 

^Pl°-'VC ^^wAlodipe pentafluoridc, ozdne. liquid oxygen, silver percWe, ni^SoraSic 
I ttifluorideS(eXP'?dfS,above 30 C>-A vigorous or incandescent Reaction occurs wi^bromine' 

rnonoxfd.13 ^>rot''lc's °f n.composition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon 

Copyright C 1990 Gctuum Publishing Corporation 
Any commercial use or reproduction without the publisher's permission is prohibited 
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Section 6. Health Hazard Data v* *iva*iu iiflxaiu Lraia 
Carcinogenicity: I hc ACG1H, OSHA. and IARC list benzene as. respectively, a supcctcd Human carcinogen, a cancer hazard and based on— 
sufficient human and animal evidence, a human carcinogen (Group I). u- Dasca on 

Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss and faiimjp 
The most important health hazards are cancer (leukemia) and bone marrow damage with injury to blood-forming tissue from chronic low levef 
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression 
Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen ailments of the heart, lungs, liver, kidnevs blood and rvc 
Target Organs: Blood, central nervous system, bone marrow, eves, upper respiraiorv tract and skin " " 
Primary Entry Routes: Inhalation, skin contact. 
A c u t e  E f f e c t s :  S y m p t o m s  o f  a c u t e  o v e r e x p o s u r e  i n c l u d e  i r r i t a t i o n  o f  t h e  e v e s .  n o s e ,  a n d  r e s p i r a t o r y  t r a c t ,  b r c a t h l e s s n c s s .  e u p h o r i a ,  n a u s e a  
diytag rash(demiafifis)izzmess. and intoxication. Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a 

mkukemfa"'51 ^on®~lcrm c^r0"ic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
F I R S T  A I D  
fac ifity~*Consu 1 [V p hy s ician i m med ia^e'ty™*^'atCand continuousl> ul[h Hooding amounts of water until transported to an emergency medical 
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
skin, consult a physician. Wash afTected area with soap and water. unMerca 
Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to SUDDOII 
breathing or circulation as necessary. Keep awake and transport to a medical facility. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person, ir ingested, do not induce vomiting since aspiration may be 
tatal. Call a physician immediately. ' 3 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Physician's Note: Evaluate chronic exposure with a CBC. peripheral smear, and reticulocyte count for signs of myelotoxicity. Follow uo anv 
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exDOSure 
Acute management is primarily supportive for CNS depression. ^ 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Design and practice a benzene spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary 
personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation eve 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustiblc material. For large spills dike far ahead of spill 
and contaip "quid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910 120) 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations 
tPA Designations 6 

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No UOI9 
Li^M/avC^^CL^Ha^dAUvScbSl:^C^1(40 CFR 302 4)' RcP°rtable Quantity (RQ): 1000 lb (454 kg) [» per Clean Water Act, Sec. 307 (a). 
s 11 (b)(4), t '4; and per RCRA, Sec. 3001] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-l-A and Z-2) 
Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 133) 
KMpirator Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
rTT Earning'. Air-purtjytng respirators do not protect workers in oxvgen-deftcienl atmospheres 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 

PrVlde gener3' ailcl '?cal explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs 
C\iJSt venfllat,on is preferred since it prevents contaminant dispersion into the work area by controlling it at its source."03' 

barely Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities 
^i"^rle'EqUip,nentLNeVer Wear ?onta"lenses in.thc work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing 
Siokin& usinffthe ton'e^or^rmly ii^ S°°d P*™"3' ^iene after using this material, especially before eating, drinking. 

Section 9. Special Precautions and Comments ~ ~ ~ ~ 
Storage Requirements: Store in tightly closed containers in a cool. dry. well-ventilated area away from all heal and ignition sources and 

Ne maten;als. Caution. Benzene vapor may form explosive mixtures in air. To prevent static sparks, clectricaliv ground and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing 
benzene containers, use nonsparking tools. Keep fire extinguishers readily available. 
Engineering Controls: Because OSHa specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and 
dangers. Minimize all possible exposures to carcinogens, if possible, substitute less toxic solvents for benzene; use this material with extreme 
caution and only it absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 
CANCER HAZARD"635 enzene use <see le8cnd >n the box below) and label benzene containers with "DANGER. CONTAINS BENZENE 

Other Precautions: Provide preplaccment and periodic medical examinations with emphasis on a historv of blood disease or previous exposure 
Transportation Data (49 CFR 172.101, .102) 

J Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene DANGER 
,^ard C,ass: Flammable liquid IMO Hazard Class: 3.2 BENZENE 

ID No.: UN 1114 ID No,: UN 1114 CANCER HAZARD 
„ Flammable liquid IMO Label: Flammable liquid FLAMMABLE-NO SMOKING 

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II AUTHORIZED PERSONNEL ONLY 
DOT Packaging Requirements: 173.119 RESPIRATOR REQUIRED 
MSDSCollection References: 1.2,12,26, 73.84-94,100,101, 103, 109.124. 126. 127,132 134 136 138 139 143 ~~ — 
Prepared by: MJ Allison. BS; Industrial Hygiene Review: DJ Wilson. CIH; Medical Review: MJ Up'fal. MP, MPH; Edited by: JR Stuart, MS 
SS*l!r * lew, ̂ Sl^^h^L^r7,''r^TdUC,,<T W,,hCK" *" '"V™ « » iu.ubil.iy of .nfonn.uon here.n fo, purcW, pur*™ «c»«KuaniyuicpUrctajei's responsibility Although retsonttrle care Kas been uke» m the prerarsuon of such infonnanan Centum Publishing CorearafiiM . l . ... j no rcspomibiht, „ a, tccurlcv or ,ulllbll,,v ofluch .nfcm.non fo, .pphewon «the p^ee,'. ended pur^e ™L^n"^c= "° "° *»Um° 



Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518)377-8854 

Section 1. Material Identification" 

Material Safety Data Sheets Collection: 
Sheet No. 23 
Cadmium Metal/Powder 
Issued: 9/77 

41 Cadmium Metal/Powder (Cd) Description: Occurs naturally in the mineral greenockite (cadmium sulfide) This 
form is rare and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper 
and zinc). Zinc sulfide ores are the main source; by direct distillation or recovery from the electrolytic process. Used 
TV nh °Ph S 0t "1Cfta S' flre protfctlon systems, nickel-cadmium storage batteries, power transmission wire, 

phosphors, pigments for ceramic glazes, machinery enamels, baking enamels, photography and lithography 
selenium rectifiers, electrodes for cadmium-vapor lamps, and photoelectric cells; as a fungicide and a Weston 
standard cel l control of atomic fission in nuclear reactors. 
Other Designations: CAS No. 7440-43-9, colloidal cadmium. 
Manufacturer: Contact your supplier/distributor. Consult latest Chemical Week Buyers1 Guide™ for suppliers list. 

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary 
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen 
by several government agencies. The powder is pyrophoric and presents a significant fire/explosion hazard. 

•Chronic effects PPE-Sec. 8 
Section 2. Ingredients and Occupational Exposure Limits 
Cadmium, ca 100% 
1992 OSHA PEL 
8-hr TWA: 5 |Jg/m3 

1992 OSHA SECAL* 
TWA: 15 or 50 pg/m3 

1990 IDLH Level 
50 mg/m3 

1993-94 ACGIH TLVs 
TWA: 0.01 mg/m3 (total dust), Class A2 carcinogen 
TWA: 0.002 mg/m3 (respirable fraction) 

1991 DFG (Germany) MAK 
None established 

1992 NIOSH REL 
Carcinogen, keep as low as possible 

1992 Toxicity Dataf 
Human, inhalation, LCU: 39 mg/m3/20 min caused 
cardiac changes, thrombosis, and respiratory depression. 

Rat, oral, LDS0:225 mg/kg; details not reported. 
Woman, inhalation, LC^: 129 pg/m3 for 20 continuous 
years produced lung tumors. 

Man, TCLO: 88 pg/m3/8.6 years caused kidney and ureter 
toxicity with protein in the urine. 

' N1USH, KTbCS (EU9800000), for additional mutation, reproductive, tumorigenic, and toxicity data. 
Section 3. Physical Data 
Boiling Point: 1409 F (765 C) 
Melting Point: 610 F(321 C) 
Vapor Pressure: 0.095 mm Hg at 609.6 F (320.9 C) 
Refraction Index: 1.13 
Mohs Hardness: 2.0 
Molecular Weight: 112.4 

Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a knife. The powder is grayish-white 

Density: 8.642 
Water Solubility: Insoluble 
Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and 
other acids. The solid is soluble in ammonium nitrate solution, but the 
powdered form undergoes an explosive reaction. 

Section 4. Fire and Explosion Data 
Flash Point: Norte reported | Autoignition Temperature: None reported | LEL: None reported | UEL: None 

HAT FLOMMNLTTA L,..* CZ~__ Extinguishing Media: The so.id metal is not flammable, but the fine.y divided powder is pUphoric. As a role^e m^re findy divi^Te 
crente«rf 6 8 H3tCr Jp0tentfl f0r eXploslon- Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards- Processes that 
create cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in presence of ignition sources Avoid creation of 
ShZ ""J»«• I"— ««thê l decompX. XLtd 

Section 5. Reactivity Data 

?!lb,;ty/P0'^er,Mt,0":Cfdmir easily tamishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air The powder is 
(nowdercd Cdt hvdn " H f J76- F <8° C)' Ha?arrfous Polymerization cannot occur. Chemical Incompatibilities: Include ammonium nitrate 
(powdered Cd), hydrazoic acid, tellurium, zinc, ammonia, sulfur, selenium, nitryl fluoride, and oxidizing agents. Conditions to Avoid: Creation of 
Cd dust clouds, exposure to heat and ignition sources, and contact with incompatibles. Hazardous Products of Decomposition- Thermal oxidative 
decomposition of Cd can produce toxic cadmium oxide (CdO) fumes. position, i nermat oxidative 

Section 6. Health Hazard Data 

Carcinogenicity: The following agencies list Cd as a carcinogen: (ARC Class 2A (probably carcinogenic in humans),(l83) NTP Class 2 (reasonably I 
carcinogen) °S3» ITA mSbabl -T N'°SH ^ furthcr categ°rization).(m) ACGIH TLV-A2 (suspected human 
Sumlrv i'f Rii^ n t carc,n08,!") and DFG MAK"A2 (unmistakably carcinogenic in animal experimentation only) <«»> ' 

f ;h ^!.0r r inhalat,on generally results in acute symptoms delayed up to 24 hr. Effects include a flu-like syndrome similar to 
mav re Zi ^;' C ' m"f * pa,n^ back Md lirabs- PulmonaO' edema (fluid in lungs) can develop after severe exposure and 
may result m death. If victim recovers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exDOSure to Cd 
dvsfunctiorf Fv" an (accumulates- half-life = 7 to 30 yr). Proteinuria (protein in urine) of low molecular weight is the first sign of tubular 
dysfunction. Excess urrnary glucose is also seen. Bone demineralization similar to osteoporosis (decreased bone density* 

~ ~ — —  _ Continue on next page 
Oraium Kublith,ng Corporal,™, Any commercui use or reproduction w.rhou. the publohcTs permission i, prohibited 
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Section 6. Health Hazard Data, continued 

T35 acireCt ettT °uCd eXp0SU?' -but indirect'y fr altering kidney regulation of calcium and phosphorus which are needed healthy bone* Some studies show a correlation between anemia (low hemoglobin in blood) and high Cd levels Selenium 
o suppress Cd toxicity; Se binds up Cd, preventing it from entering body tissue and Zn may compfte for the same metS fc site 

p . Aggravated by Long-Term Exposure: Kidney, blood, or respiratory disorders. Target Organs- Blood kidn^v P 
Primary Entry Routes: Inhalation, ingestion. Acute Effects: Inhalation mav cause irrinuinn ? ' resPlrat°ry system, 
abdominal colic, diarrhea, chest tightness, cough, headache and weakness Pulmonarv edema cnnlH ?'es'nose' ^d throat, nausea and vomiting, 
damage may occur after acute exposures, but ifrnore likely wS chronic^xoo^rc^ronte "P * 24 P°f exposure- K^ney 
last exposure and include perforation of the nasal septum (tissue between the nostrils) loss ofsmeli ? °ms T- dela>'ed several years after 

Skin: Quickly remove contaminated clothing. Wash exposed area with soap and water 
Inhalation: Remove exposed perron to fresh air and support breathing as needed 

Section 7. Spill, Leak, and Disposal Procedures " ~ 

(S"S'RCSlft8%**°to""tdCareft"!'' »«Foiapplicable 

SSoSSST* C'~~' * imiM ""••••*«» Fo"ow applicable Mmk _ local reeulalio„s. 
Listed as a RCRA Hazardous Waste (40 CFR 261.24): D006, Characteristic ofToxicity; regulatory level = I 0 mg/L 
SARA P ? CER.CI-A Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 10 lb (4 54 kg)t f* per CWA Sec 307fa)l SARA Extremely Hazardous Substance (40 CFR 355), TPQ-Not listed v 6,71 Peirt-VVA. Sec. 307(a)] 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1027) 
t No reporting of releases of this substance is required if the diameter of the pieces of the solid metal is equal to or exceeds 100 pm (0.004 in.) 
Section 8. Special Protection Data 
Goggles: 

| drinking, smoking, using the toilet, or applying cosmetics. * 3reaS' P®"0"3' hyg'ene after using Cd, especially before eating, 

Section 9. Special Precautions and Comments 

c S g " ^ a p " r ^ * > '  ™  ™ . y  l i o n ,  b e e t  i g n i f a  ̂  m J  ineowlbla, p. ̂  „,ow 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Poisonous solids, n.o.s. 
Pyrophoric metals, n.o.s.t 

DOT Hazard Class: 6.1 *. 4.2t 
ID No.: UN28I !•, UNI383t 
DOT Packing Group: III*, It 
DOT Label: Keep away from food*. Spontaneously Combustiblet 
Special Provisions (172.102): — *. B111 
* Solid metal, t Powder 

Packaging Authorizations 
a) Exceptions: 173.153*, Nonet 
b) Non-bulk Packaging: 173.213*, .187f 
c) Bulk Packaging: 173.240*. 242t 

Quantity Limitations 
a) Passenger Aircraft or Railcar: 100 kg*, 

Forbiddcnf 
b) Cargo Aircraft Only: 200 kg*. Forbiddent 
Vessel Stowage Requirements 
a) Vessel Stowage: A*. Dt 
b) Other: -

\ISDSCollection References: 26, 73. 100. 101, 103. 124, 126.127. 132 133 136 139 148. 159 167 ISO m i«s i»x " 
rcparcd by: M Gannon, l)A; Industrial Hygiene Review: PA Roy, MPH, CII I; Medical Review: TW Thobum MPH MD 
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Schenectady, NY 12303-1836 USA 
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material Safety Data Sheets Collection: 

Sheet No. 83 
Chromium Metal/Powder 

Issued: 3/81 
I Section 1. Material Identification 
"r'T ̂eta'/P°p^^»riptronrObrained from chrome ore. chromite (FeCr,0 jTb'ydectrolysis of chromium'"" 

I solutions by direct reduction (ferrochrome), and by reducing the oxide with finely divided carbon or aluminum Used for 
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing chrome-steel or 
chrmne-niclcel-steel alloys (stainless steel); as a constituent of inorganic pigment; as protective^^SgTautmo ive 

| and equipment accessories; and in nuclear and high-temperature research automotive 
Other Designations: Chrome; Cr; CAS No. 7440-47-3. 
foraanS;Sr,:iS°ntaCt y°Ur SUPP'ier °r diStribut0n Coilsult ** latest Chemical-week Buyers'Guide (Genium ref. 73) 

Section 2. Ingredients and Occupational Exposure Limits 
Chromium metal/powder, ca 100% ~ 
OS HA PEL ACGIH TLV, 1988-89* NIOSH REL, 198T 
8-hr TWA: 1 mg/m3 TLV-TWA: 0.5 mg/m3 8-hr TWA (for chromium metal 

Revision: A, 11/89 

R 
I 
S 
K 

PPG* 
* Sec. 8 

and insoluble salts): 1 mg Cr/m3 

Toxicity DataJ 
Rat, implant, TDLo: 1200 pg/kg body weight 
administered intermittently over six weeks 

I This TLV is applicable to Cr*' and Cr*' compounds. For water soluble and water-insoluble Cr*6 the 8 hr twa „„r ... , _ 
| ^ (|SL 

| t See NIOSH, RTECS (GB4200000), for additional data with references to tumorigcnic effects 
Section 3. Physical D>ata -; ~ ~~ " ;—— ;—— 

I Boiling Point: 4788 F(2642 C) : 

Melting Point: 3452 F(1900 C) 
I Vapor Pressure: 1 mm Hg at 2941 F (1616 C) 
I Vapor Density (Air = 1): 1.79 

Appearance and Odor: Steel-gray, lustrous metal; no odor. 

Atomic Weight: 51.996 g/mol 
Specific Gravity (H,0= I at 39 F(4 C)): 7.2 at 68 F(20 C) 
Water Solubility: Insoluble 

Section 4. Fire and Explosion Data 
Flash Point: None reported Autoignition Temperature: Cloud, 1076 F(580 C); dust 

layer, 752 F(400 C) 
LEL: Dust cloud explosion, 

0.230 oz/ft3 
UEL: None reported 

Extinguishing Media: Use dry chemical or sand. 
Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air 
while chromium dust suspended in C02 is ignitable and explosive when heated. spontaneously in air, 

[ pSlSremo5ePr°CedUreSi ^ * Mlf-COntahied brcathin® <SCBA>with a ™ facepiece operated in the pressure-demand or 

. Pefcent of dust goes through a 74-pm sieve. A 140-mJ spark can ignite a dust cloud. 
Section 5. Reactivity Data- ' 

| Stability/Polymenzation: Chromium is stable when properly handled and stored. Hazardous polymerization cannot occur 
[ Chemical ncompatibilities: Chromium reacts readily with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and 
| ' f P°Wder !S ,ncomPat,ble Wlth strong oxidizing agents, including high O, concentration. Evaporation of mercury (Hg) from Cr 

ZSc UStaJJ. *** «W««*- W **• «violently »i,h 

Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. 

Copyright O 1989 Genium Publishing Corporation 
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No. 83 Chromium Metal/Powder 11/89 

| Section 6. Health Hazard Data 
I Carcinogenicity: The NTP and OSHA list chromium as a human carcinogen. 
Summary of Risks: When ingested chromium is a human poison, with gastrointestinal (GI) effects. Chromium 3 (Cr,]) comnnimHc ct, r i 
no toxicity. Less soluble chromium 6 (CC) compounds are suspected carcinogens and severe irritants of the larynx naLZ™v. ? V"" 
(Sec. 2) Chromic acid or chromrke xate crnrnr of ih.lir, ami cxpiry passagJnSon ^lo 
' ™*'damage' «"> shock. Chromium moal (when heated to high temperatures) and insoluble sate m aid L h 
histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis Exposure to chromate duct and d ' 
(dermatitis) and eve irritation (conjunctivitis) cumocon.osis. exposure to chromate dust and powder can cause skin 

A" bronchogenic »«ure i„ wmker, exposed to 

Target Organs: Respiratory system. 
Primary Entry: Inhalation, percutaneous absorption, and ingestion. 
Acute Effects: Acute exposures to dust may cause headache, coughing, shortness of breath, pneumoconiosis, fever, weight loss nasal irritation 
inflammation of the conjunctiva, and dermatitis. ^ ,oss< nasal "ntation. 
Chronic Effects: Asthmatic bronchitis. 
FIRST AID 

S.: n USi iT!diately' i"cludiniunderthe eyelids- eently but thoroughly with flooding amounts of running water for at least 15 min 
[ Skin Brush off chromium dust. After rinsing affected area with flooding amounts of water, wash it with soap and water 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly drink 1 to 2 
glasses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases. 

I !fter <?rst aid'get aPPr0Priate in-plant, paramedic, or community medical attention and support. 

I hemSnnif NOte:|,AT te tox'city ca^es a tw°-Phase insult; 1) multisystem shock due to gastrointestinal corrosivity and 2) hepatic, renal hematopoetic insult. Treatment should use ascorbic acid as a neutralizer With gastric lavage. If the ingestion is substantial exchange rrancfitcinnc 

and/or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Ci" to Cr*3 Ten percent EDTA in a 

lanolm base applied every 24 hr helps heal skin ulcers. P 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel of large spills. Cleanup personnel should wear protective clothing and approved respirators Remove heat and 

I Cmaa **"#»"«*«"-•*•"WW•»«*»* Follow applicable Federel. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 19.10,1000, Table Z-l) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 

I clfow ^ 3 CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 lb (0.454 kg) [* per Clean Water Act Sec 307^1 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 1 ^ Kg; l per Clean Water Act, Sec. 307(a)] 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data ~~ ~ ~ 

I goggles: Wimr protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 133) 

ISKT N,0SH"SPlt""1* We"« *** a « the partS; S^J.^iore-fupper lirei, is 

Warning: Air-purifying respirators do not protect Workers in oxygen-deficient atmospheres. 
Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 

I (Sec2)^ LoLSnfvc1n ̂  C "plosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard 
I !ef 103) ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities 
Contaminated Equipment: Never wear contact lenses in the Work area: soft lenses may absorb, and all lenses concentre, irritants Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment 

• «*** before drinking. 

| Section 9. Special Precautions and Comments 

! Req"'ren,ents-Store *ial in cool, dry,"well-ventilated area separate from acids and oxidizing agents. Seal and protect containers 
Irom physical damage. Keep away from heat or ignition sources, P containers 

| peering Controls: Avoid dust inhalation. Practice good housekeeping (vacuuming and wet sweeping) to minimize airborne particulates 
' prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collection References: I. 2, 26. 38, 80, 87, 88, 89, 100, 109, 124, 126 
| repared by: MJ Allison, BS; Industrial Hygiene Review; DJ Wilson, C1H; Medical Review: MJ Hardies. MD m» 

"crKC"""',,he P™W,ofinfomuiiffl, herein for d« pu.rl»K,<, pur^c, 
no ,CT„„s,h,„,v , fuft. ,«uWv o, ,u,llh,„,v ,udh fc, app(.„,,on 10 
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I Section !. Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 162 
Copper 

Issued: 12/85 Revision: A, 8/90 

R 
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S 
K 
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4 
1 
0 

P™h(kU) D"criPtion=Widelydistributed fn nature in elemental state, arsenides, sulfides, chlorides, and carbonates 
Prepared by crushing, grinding, and concentrating copper ores by flotation and leaching or by smelting copper ore 
IT"*? I* 3 ,bl'St,er (%,t0 98%) COpper which is electronically refined to yifld 99 9+% is the 
most widely used structural metal, next to iron and aluminum. Used in electric wiring; switches, heating plumtrine 
roofing, and building construction; alloys (brass, bronze, Monel metal, beryllium-copper); coins- chemfc'al oh!™,™, 
SrCthr7; e tr0P !,d Protect,ve coatings and undercoats for nickel, chromium, zinc, etc., cooking utensils- insecti" 
are used SSLTfoiCuSfuds.31^1" C°PPCr W ** electrical composites- Copper hakes 

Other Designations: CAS No. 7440-50-8, bronze powder, copper slag-airborne, copper slag-milled 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicatweek Buyers' GuidkP* for a suppliers list 
Cautions: Copper may be toxic through contact, inhalation, and ingestion. It mav <*»»«• skin and eve irritat.™ -
Copper is not considered a fire hazard! but fine particles may burn in air * tK>n metal fume fever 

Section 2. Ingredients and Occupational Exposure Limits 
Copper, ca 100% 

1988 NIOSH REL 
None established 

•M-

1989 OSHA PELs 
8-hr TWA: 1 mg/m3* 

I 8-hr TWA: 0.1 mg/m3t 

1989-90 ACGIH TLVs 
TLV-TWA: 1 mg/m3* 
TLV-TWA: 0.2 mg/m3t 

1985-86 Toxidty Dataf 
Human, oral, TDto: 120 pg/kg affects the gastrointestinal tract 
(nausea or vomiting) 

Rat, oral, TDU: 1210 pg/kg (35 weeks prior to mating) affects 
fertility (pre- and post-implantation mortality) 

* Copper dusts and mists, as Cu. 
t Copper fume. 
X See NIOSH, RTECS'(GL5325000), for additional reproductive, tumorigenic, and toxicity data. 

l;Sectj^3^li^ipl;Data - / >7-.^ & 
Boding Point: 4703 F (2595 C) Molecular Weight: 63.546 
Melting Point: 1981 F(1083 C) Density/Specifm Gravity: 8.94 
Vapor Pressure: I mm Hg at 2962 F (1628 C) Water Solubility: Insoluble 
Appearance and Odor: Solid, various shapes, odorless, red/brown-colored metal or powder. Copper is ductile, tough, and easilv worked It is 

I very resistant to corrosion, but readily attacked by alkalies. y WOrtced- ",s 

-

I Section 4. Fire and Explosion Data 
Flash Point: None reported | Autoignition Temperature: None reported | LEL: None reported' | UEL- None reported 

10 ̂  copper dc« Ftoeb- divided ta™ to 

copper panicles in the ai, may 

I tr^!IirlrigMing Pr4°cedU"'es: Sincc firc may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full faceniece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit ^ 

| Section 5. Reactivity Data! ; 

I Copper is smtlc a, room twnpmature u, dosed comainets ̂  

!Tstl ^ "• *** ^ f™- C«PP^ vapom aro uninhibited a^may fonn pofcoemin«ts 

aonlcl Incompatibilities: Copper meets violently with ammonium nitrate. bromates. iodates, chlorates, ethylene oxide hydtaaoic acid. 
L^d iLd «Me ?l^°X"lt .* ""N"™™1* "iA l»™«We. sodium peroxide, sodium aaide, sulfutie acid, hydrogen sulfide + 

I i» F(121 C)I. ehloL'ronIS To7h^rur.T3!rf.g™;7°.7g- «!•»»r,K»» 0^ « chlorine. linotine [above 
descent teaetion occurs with potassium dioxide ' " "'"oompmtble with l-bromo-2-propyne; an inean-

£»r!Z 7*™' '» »»• ooppet slowly ctutvetts to the carton.*. 
I Product, of Decora petition. Themial oxidative decomposition of copper can produce metallic oxides (copper hints). 

Copyright £ 1990 Genium Publishing Corporation 
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No. 162 Copper 8/90 

^raS'SiL? *"*' IARC'311(1 °SHAd0 not list ^asaSSSTExS^Sidies 

SS^SS^^ f-tate In individuaIs with 
bones, and endocrine glands), copper levels ma™mul^ kidneys, brain, blood, 

sssassfessaasxsffsisw^^ 
i tssssĵ ^̂ â̂ ssszŝ  ism *%•" Hftr »= ™®sr̂ sSr,oxic ̂  

Target Organs: Respiratory system, skin, eyes, liver, kidneys. V S "" lmpaire pu monary or rena' ^nct'on should avoid exposure. 
J Primary Entry Routes: Inhalation, ingestion. 

ss.stsr.ff * n5 •* "^ic ™*- *«» 
disappear within 24 hr. Direct contact with copper causes skin and/less often) eve?rt tSfonandi h^USt'° r P®56 symPtoms "suahy 
piratory tract. Exposure to copper dust may cause alSsh-S skfn ™ 5 g °f 1,16 lm,ngs of ^ D0Se-mouth. ra-
Chron1?EffeSf^Ci0nt 0f S8* **" ™y ^ St°mach and intestine "^ion, jaundiKidSey SteTSge'6 abdominaI pain' I 

I=S*SSSS-E£=^SS: 
FIRST AID 

a^ssffisss sasnsr**** wm —««•«»«*«-*»«- <•»»» ̂  
"iU"l'x»li°8 —1- »f ^ li» at l« 15 n,ln. Fo, reddcnol „ WisK-rt sto, co«»lt, 

lno!clft,0n:MRem0Ve exp0sfd pe,[s°n t0 Presh and support breathing with artificial respiration. 
I watefthenS^rrnS 8 t0 *" UnC°nscious or convulsing ^ ingested, have thm conscious person drink 1 to 2 glasses of 

After first aid, get appropriate in-plant, paramedic, or community medical support 

*— r"~ o — *» r—« — B A L  

Section TsgSpil^Iffik^nndDisiSt^^ ~ „ -tma*. 

propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910 120) ' ' materials. Place in ap-
EPrDesign°Ssy°Ur °'# for detai,ed emendations. Follow applicable Federal, state, and local regulations. 
RCRA Hazardous Waste (40 CFR 26133): Not listed 

,b^70 i«cie™ **"»« *"<»>] 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-I-A) 

Section 8. Special Protection Data 

' °r ?hen>ical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 1331 ^ 

I 

material from your is and equipmS SSmSiMrfcwSJ beteSlm Sb*°,<>'""lenses co""",nl,t' Rc™v= Una 
StaSS M^^T„elSSS.arai Prac"« 80011 I*1*- W" *«" «<1 «• -W-. Worn «*» *Ud« 

[Section 9. Special Precautions and Comments . " — ~ • •»&*..—-

(̂ •̂ISSlISiBP 
| Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collection References: 26.38, 73. 84. 88. 89, 100.101,103, 109 124 126 127 m m nd na n« no U1 ,,, — 
Prepared by: MJ Allison. BS • Industrial Hygiene Review: DJ Wilson, C1H;' Medical Review; W SilV^ MP; Edited JR Stuart. MS 

TO^nrtT,'VP"Cl!*IW'' r"poni,b*"y AUhouBh't«ori»blc^ch^^<T^TnX7^.Mn^!lu^f^"I07(^m^i3h^o™"t^e'^''',yrfinf0rm*'i0nIW"i°f0Mh<!Pure,»*',i purpose, 

no responsibility u to the .pcuracv or suitability of such information for application to the purchaser, intended purpose or for^n^^fca offu usT " "° vu"ma-ralka ~ repreenutipiu. .nd assumed 



GP Genium Publishing Corp. 
One Genium Plaza 

Schenectady, NY 12304-4690 
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Material Safety Data Sheets Collection 

MSDS No. 155 
DDT (Dichlorodiphenyltrichloroethane) 
Date of Preparation: 10/93 

Section 1 - Chemical Product and Company Identification 42 
Product/Chemical Name:.... DDT (Dichlorodiphenyltrichloroethane) 
Chemical Formula: (CICeH^CHCC^ 
CAS No.: 50-29-3 

| Synonyms: Agritan; ^-bis^-chlorophenyl)-1,1.1 -trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane-
diphenyltr.chloroethane; Genitox; Kopsol; NCI-C00464; Neoeid; Pentech; trichlorobis (4-chlorophenyl) ethane-' 

1,1 -(2,2,2-tnchloroethylidene)bis(4-chlorobenzene), Zerdane. ' 
Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid 
General Use: One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banned in the U S 
(except for such uses as emergency health situations and for controlling body lice), it is still widely used in the tropics for control 
of vector-canymg diseases such as malaria, yellow ferer, dengus. filariasis. loase-bome .ypto, ,h lonXn," 

Section 2 - Composition / Information on Ingredients 
DDT: p'pVDT 70% wt + o'p'DDT 30% wt (technical grade) 
Trace Impurities: DDD, DDE 

OSHA PELs 
8-hr TWA: 1 mg/m3 (skin) 

ACGIH TLVs 
TWA: I mg/m3 

1 Ca = Carcinogen 

NIOSH REL 
10-hr TWA: 0.5 mg/m3 
Ca* : (Limit of quantitation: 0.1 

mg/m3) 

IDLH Level 
Ca* 

DFG (Germany) MAK(skin) 
TWA: 1 mg/m3 (total dust) 
Category III: Substances with systemic 
effects 

Onset of effect: > 2 hr. 
Peak Exposure Limit: 10 mg/m3,30 
min. average value, 1/shift 

Section 3 - Hazards Identification 

••••• Emergency Overview ••••• 
DDT is a white to gray, crystalline solid. Although it has been banned in the U.S. because of its persistence in 
the environment and potential for bioaccumulation, DDT has not produced toxicity in Workers who either 
manufactured or used it (even over many years). However, this lack of toxicity is based on inhalation and 
skin absorption. If DDT is ingested, especially in large amounts, central nervous system effects will occur 
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human 

Wilson 
Risk 
Scale 
R I 
I 3 
S 1* 
K 2 

*Skin 
absorption 

HMIS 
H 2f 
F 2 
R 0 

t chronic 
effects 

PPEt 
^Sec. 8 

Potential Health Effects 
Primary Entry Routes: Inhalation, ingestion, skin contact. 
Target Organs: Central nervous system, liver, skin, peripheral nervous system 
Acute Effects 
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation. 
Eye. Exposure to 423 mg/m /I hr/day for 6 days caused eye irritation. 
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent 
involved. Aqueous solutions and the powder or crystals are not easily absorbed 
Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally result in o 
vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the lips, tongue, 
ConvnkrW f heada?h%*°re tremors of the head, neck, and eyelids; apprehension; ataxia; and confusion, 

onvulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are usually 
ve^1>;,iaUr fihrSnVr P°TlT f Pu'Se may be irregular and abnormal|y slow- on animal studies, it is expected that 
ventricular fibri lation and sudden death can occur at any time during acute poisoning. Recovery from acute poisoning generally 
occurs within 24 hr except in the most serious cases. 5 y poisoning generally 

Carcinogenicity: DDT is considered a suspected human carcinogen by several governmental agencies. IARC-2B (possibly 
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2 
ivIXnr? y apt,cipated tobea carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal 
evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization) 

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver. 

arc " 10 "* '"'"M'ty ofmfonimion herein lb, .he pure Wi 



MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10/93 
CitTl!!hE.^CS:,Ihere "™ COnflic.ting rep?rts on whether or not DDT produces chronic effects in humans. Although it is well 
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration 
dermatitis, weakness convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in 
anirnals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic 
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for Ion" time periods thus 
providing a basis for the possibility of chronic toxicity. periods, thus 

°DDTtaeIf:entS ^ ker°S,ne are added t0 DDT 35 a vehic,e and' depending on the type involved, may be more toxic than 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
E^ft5:°"ta.Ct: Do not ?llc7 victim t0,rub or keeP eyes ^tly shut. Gently lift eyelids and flush immediately and continuously 
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately 

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and water 
. or bhstered skm' consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard 
Ingestion. Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses of water to dilute Do not 
induce vomiting. Gastric lavage should be performed promptly. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Notes to Physicians: Effects may be delayed; keep under observation. 
Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological 

manifestations; tnbromoethanol and paraldehyde are recommended for allaying prolonged convulsions. 

Section 5 - Fire-Fighting Measures 

Genium Flash Point. DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash 
Point is 162 F(72.2 C) although the specific vehicle is not identified. 

Flash Point Method: CC 
Autoignition Temperature: None reported 
LEL: None reported 
UEL: None reported 
Fiammability Classification: Class IIIA Combustible Liquid (varies depending on vehicle) 
Extinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires use 
water spray, fog, or regular foam. 

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. 
Hazardous Combustion Products: Chloride fumes and carbon oxide gases 

n"K*rft°m """"" '°SCnm Fl* «•" maximum 

BuTUSC-fire may Pr°duce t0xic thermal decomposition products, wear a self-contained breathing 
prOtertive clothing ******""* °r ««»**«*• mode. Stnictural fire fighters' 

Section 6 - Accidental Release Measures 
X^t:irdrr- safety.Personnel> isolzte areaa deny entI% stay upwind. Shut off all ignition sources. 
Cleanup personnel should protect against contamination. 

i17 spills:care[ul|y S5°°P UP material or vaeuum (with an approved filter). Damp mop any residue. For small 
Large Spills "P W 6 'vermiculite,or other absorbent material and place in suitable containers for disposal. 

Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
5a"d"n| Precautions: Use non-sparking tools to open containers. Keep dry chemical extinguishers on hand in case of fire. 
Morage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat 

ignition sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT. 

en11ration; Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL 
itssourt*oS)C ventllatlon ,s Preferred because it prevents contaminant dispersion into the work area by controlling it at 

's™mmCOnSider p^eplaceme,,, and ""M*med'ca' oPexposed workem wid, emphasis on the liver 

Page 2 of 4 
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10/93 DPT (Dichlorodiphenyltrichloroethane) MSDS No. 155 
<S 19 w7t t Iffr professional advice prior to respirator selection and use. Follow OSHA respirator regulations C2Q 

,f"ecessa^ wear a MS H A/NIOS H-approved respirator. For any detectable concentration u«aSCRA 
ha full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air resnlratnr «/ith , n u 

acepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emercencv nr 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA Warning' Air ouri/vinvr / ^ 
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratorS™ 
STtTon clean in?' ft mediCa' Certification' traininS> fit-testin& P^odic environmental monitoring maTntenance 
inspection, cleaning, and convenient, sanitary storage areas. maintenance, 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butvl rubber to 
<* « Aggies 

cor I! fx L? •?!? 1910.133). Because contact lens use m industry is controversial, establish your own Dolicv 
facilities3 ava,!able ,n ^ work area emergency eyewash stations, safety/quick-drench showers, and washing 

C°"tam!nated E<luiPment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 
material from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material especially before 
eating, drinking, smoking, using the toilet, or applying cosmetics. usmg material, especially before 

Section 9 - Physical and Chemical Properties 
Physical State: Solid 
Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor 
Odor Threshold: 5.0725 mg/m-' 
Vapor Pressure: 5.5 x 10"6 mm Hg at 68 F (20 C) 
Formula Weight: 354.48 
Specific Gravity (H20=I, at 4 Q: 0.98 to 0.99 

I Water Solubility: 0.0012 ppm 
<fhhif^0lUbl,,tlfl ^ D.DJ/10° ^etone 58,95% alcohol 2, benzene 78, benzyl benzoate 42, carbon tetrachloride 45 
ethvl2K5e cyclohexanone 116'dlbutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100 
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5 moroholine 75 
peanut oil 11, pine oil 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60 ' ' 

Boiling Point: 365 F (185 C) r r , . 
Melting Point: 227 F (108.3 C) 

Section 10 - Stability and Reactivity 
Svery'slowiy^T * * r°°m temperature in dosed containers under normal storage and handling conditions. It biodegrades 

Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts 
Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide. 

Section 11- Toxicological Information 

Eye Effects: None reported. 

Skin Effects: None reported. 

Acute Oral Effects: 
Human, oral, LDL0: 500 mg/kg caused 
convulsions, cardiac arrhythmias, and 
respiratory changes. 

Rat, oral, LD50: 87 mg/kg; details not reported 

Toxicity Data: * 

Carcinogenicity: Rat, oral, TD^: 1225 mg/kg given for 7 continuous 
weeks caused liver tumors. 

Mutagenicity: £ coli: 15 pmol/L caused DNA damage. 
Teratogenicity: Rat, oral, TD^: 112 mg/kg given to a 56 day old 
male caused paternal effects (spermatogenesis, testes, epididymis, 
sperm duct). 

SeeNlOSH. RTECS (KJ3325000), for additional toxicity data. 

Section 12 - Ecological Information 
= 23 mcS/L/96 hr at 69.8 F (21 C); Japanese quail, 2 month old 

male, (Coturnixjapontea), LD50 - 841 mg/kg; bluegill (Lepomis macrochirus), LC50 = 28.7 mcg/L/36 hr. 

("tipyriith, C l«i Ccmum Puhfahm, Any cnmrnyrcu. „« rcpnxluc.on -,,hou, puhli^, „ prohlh,,yj 
Page 3 of 4 



MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10m 
Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish anH K 

hSw HT I?!6 evaporation with an estimated haif-life of several hr to almost 50 hr from certain waters It may 
O^nH nn-f wS'gJ CO"Cftrat;ons of squired microbes {Escherichia, Hydrogenomonas, and SaccharomyCes) are present 
On land, DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-life of 100 Hav<^ 

" ph?rida^ s°"' °DT map 'isnmcantly biode^e in flooded Ji 
p o ded high populations of the required microbes are present. Half-life ranges from 2 to >15 yr. In the air DDT is subiect to 
direct photooxidation and reaction with photochemically produced hydroxy! radicals (est. half-life = 2 days) Wet and dry 
deposition are significant mechanisms for removal from air. ys;' wet and dry 

Section 13 - Disposal Considerations 
60 m SoV remov^l nmnT f k'ln °[ '"lmd injection incineration (furnace with afterburner and alkali scrubber) 
~ remova of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide extraction 
regulations"1"SUPP °r 31,censed contractor for detailed recommendations. Follow applicable Federal, state, and local 

eontamer Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manufacturer 
rdestnateSfiir rCUS Sh°Uld ^ PUnCtUred 3nd tranSp°rted t0 a scraP metal faeiIity for recycling, disposal, or burial in 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Organochlorine 
pesticides, solid toxic, n.o.s. 

Shipping Symbols: — 
Hazard Class: 6.1 
ID No.: UN276I 
Packing Group: III 
Label: Keep Away From Food 

[ Special Provisions (172.102): — 

Packaging Authorizations 
a) Exceptions: 173.153 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173240 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 100 kg 
b) Cargo Aircraft Only: 200 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

Section 15 - Regulatory Information 
EPA Regulations: 

| RCRA Hazardous Waste Number (40 CFR 261.33): U061 
Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA Sec 3001 • CWA in rhV4V r\u* c , 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) ' ' 31' (b)(4)'apd CWA' Sec" 307(a> 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1 -A) 

Section 16 - Other Information 
References: 73, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 153, 167, 168, 169, 176, 180, 183 

Prepared By M Gannon, BA 
Industrial Hygiene Review PA Roy, MPH, CIH 
Medical Review TThobum, MD, MPH 

DiS!l!imeur; Judf?11entS ?S to the suitabllity of 'nfonnation herein for the purchaser's purposes are necessarily the purchaser's 
=SS«r°nable C3re htaS bee" taJen in the PKP™tion of su<=h information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use * 
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Genium Publishing Corp. 
One Genium Plaza 

Schenectady, NY 12304-4690 
(518)377-8854 

Section 1 

Material Safety Data Sheet Collection 
2,3, 7, 8-TetrachIorodibenzo-o-dioxin 

(TCDD) MSDS No 906 

Date of Preparation: 6/94 

Chemical Product and Company Identification 441 
Product/Chemical Name: 2,3, 7, 8-Tetrachlorodibenzo-c-dioxin (TCDD) 
Chemical Formula: C12H4CI4O2 
CAS No.: 1746-01-6 

S^n.0ny™S; ^'oxl": dioxine; NCI-C037I4; tetrachlorodibenzodioxin; 2, 3, 7, 8-tetrachIorodibenzo(b, e)(1,4)dioxin-
2, 3, 7 8-tetrachlorodibenzo-l, 4-d.oxm; TCDBD; TCDD; 2,3, 7, 8-TCDD; tetradioxin 

Demation: TCDD is not manufactured, but is formed as a by-product of chlorobenzenes, chlorophenols and the herbicides 
2 4 5 SZSSSi' ?4 5 T ' ̂  12?X 4' ^'^hlorophenoxylpropionic acid (sLx) which £e 
TCP ? T s T?n7c . ( )' ' ?' ' commonly known as Agent Orange, was the defoliant used during the Vietnam War 
J3'' 5"T,and S,lvf are nojonger commercially produced in the U.S. As a chemical and lexicological standard TCDD 
can be prepared by catalytic condensation of potassium 2 4 5-trichloronhenate Trnnb^hJ 1 j T ' D 
during the incineration of chemical wastes including chlofinaLd 
improper disposal of certain chlorinated chemical wades, in emissions Horn wood toSS^ScfoTc'hS fn 
accidental firesinvolvmg transformers containing PCBs, and from the use of the herbicidfs 2 4 5-T and SHveX 

Sh c wS " "  ̂"M"*" "* ~«h«y h. ~ toelicii uses. It may £ used as a 
Vendors: Consult the latest Chemical Week Buyers' Guide. <73) 

Section 2 - Composition / Information on Ingredients 
2;n3n77'f;Tetr^hi0r^dibenZ0^diG^in'100 %wt-TCDD normaI1y persists as a contaminant in TCP in variable amounts 

%?"*** °f TCDD in di,^ere',, t-ta°f A8ent 0ra"se—»«* 

OSHA PEL* 
None established 

NIOSH REL 
Carcinogen, lowest feasible 
concentration. 

DFG (Germany) MAK 
None established 

ACGIHTLV 
None established 

Section 3 - Hazards Identification 

Emergency Overview 
'S3 C°lorless' Crys^linr! sond at.room temperature. It is highly toxic and a potential human 

nogen. Exposure to TCDD-contaminated materials may cause a severe and disabling acne-like rash that 
may persist for years (chloruche), metabolic disorders, and nervous system and 
SnclSivThnlh:ogene®ls- tumongencsIS, and immunological dysfunction. Findings in humans are ' 
r ' ve' human toxicology is under continuing investigation. Workers may be exposed to TCDD 
InnTw ,eS from1f5r,0rProduct'on or use of 2,4,5-T or Silvex, waste materials contaminated by TCDD or 
^JTtamination resulting from transformer fires. Take every precaution to avoid any exposure to TCDD. 

HMIS 
H 4f 
F I 
R 0 

n . Potential Health Effects 
Primary Entry Routes: Inhalation (dust),* skin contact, ingestion. 
Target Organs: Skin, liver, and nervous system. 
Acute Effects 

'tSŜ SSSSŜ SSî swre 
Eye: Conjunctivitis and chemical bums. 

SbElr^l?ifUmSi.,n "?0St chloracne appears within 2 to 4 weeks after initial exposure. It consists of 
blackheads withsmall, pale-yellow cysts. In severe cases, there may be papules (red spots) or even Dustules 
(pus-filled spots). This acne-1 ike rash appears on the cheekbones under the eyes and behind the ears in very mild cases With 

growth of hair of normal or abnormal distribution), and photosensitivity may also occur (excessive 
ingestion: Nausea, vomiting, and possible pancreatitis. 

Wilson 
Risk 
Scale 
R 1 
I 4 
S 4* 
K 1 

•Skin 
absorption 

tChronic 
Effects 
PPEi 

•Sec. 8 

blllIV»„ tbc wurj£V „ ,uiublli,v ^ fot mikM -



MSDS No. 906 2,3, 7, 8-Tetrachlorodibenzo-g-dioxin 6/Qd 

Carc.nogemc.ty: The IARC, NTP, MAK , and NIOSH list TCDD as an IARC-2B (possibly carcinogenic to h„man, • n ~ 

[ rt,™?! ?„"d!"r *«fava,ed J" hong-Term Ertposure: Skin, liver, nervous and endocrine system disorders 

liver damage! chlomcnH SlL°S btod EpS TCDS^^iSST^"^5 md P*in ™ "" leE!' 
»«™„1USiVe' U*'° " k"°W° °f"" httmM effecB <if ^ *""-»« °f'Wl-Sn,1X*15' bUt ,,0,"a" 

I ofpopu.a.ions svho v,ere occupatioTO,,y rord 
,.o other herbicides as Sell. There is no m^ri ThSS llt=COnCUmW *° *'"' " "ld TCP a"d 

Vapor inhalation is unlikely because TCDD has a low vapor pressure. 

Section 4 - First Aid Measures 
| Inhalation: Remove exposed person to fresh air and support breathing as needed 

11f!!irJ'rSl?id'- gCt apPr°Priate '"-Plant, paramedic, or community medical support. 

EMG mayy^C'l^8fb'^'^^tags^d^,a°neuropaAj^Cuwnt^^^^'t^ri™i^totd«Mnito™in1^i^hurnaiit^ue>lly"nS 

Special Precautions/Procedures: Emergency personnel should protect against contamination. 

Section 5 - Fire-Fighting Measures 

Genium 
Flash Point: None reported. 

! Autoignition Temperature: None reported. 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam extinguisher 
Unusual Fire or Explosion Hazards: None reported. cxunguisner. 
Hazardous Combustion Products: Toxic fumes of chlorine 

Xh5!!2 [nStrUCti0r!S:DDo "0t rJlease runoff from fire control methods to sewers or waterways 

Section 6 - Accidental Release Measures 

SmIgSiipgp"-
your Department of Environmental Protection OT TOur^^imud FP A E°r specific recommendations, contact 

Section 7 - Handling and Storage 
Sinrfln|PrCCaUt'0nS: ca"dle W'th eXtreme caution- Take 3,1 the necessary precautions to avoid any exposure 
Storage Requirements: Store m tightly closed and properly labeled containers in a cool, well-ventilatedLa. 
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6/94 3, 7, 8-Tetrachlorodibenzo-/7-dioxin 
Section 8 - Exposure Controls / Personal Protection MSPS No. 906 

Engineering Controls: Isolate work areas involving TCDD or TCDD-contaminated materials 
I maintein airbh°me COnCentrati0nS - Iow « WWe. Local 
Administrative Controls: Consider preplacement and Deriodic medfra?'0" I workarea by controlling it at its source C°3) 
and endocrine systems. RegularlySTJEJil^ ̂  Skin' Uver' "™s 
and measure amount of TCDD). Respiratory Protection- Seek nmfpc^nai 'J Wlpe tests (w'Pe with filter paper 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary wear?MSHSoSHT°r Se,®?ion 30(1 use-
respirator based on its suitability to provide adequate worker oroterfinrffo'r „iwn ^ pproved respirator. Select 
contamination, and presence of sufficient oxygen. For situations whem Trnn ^orking conditions, level of airborne 
contaminated with low levels of TCDD), wear an air-DUrifvinir resnirator n <?onta"linat,op lf low (e-g-> exposure to dust 
can be determined. For materials highly contaminated withVrnn "" '• extent 411 cbaracterization of the exposure 
apparatus with a full facepiS opSd ^'^ofself^onlained breathing 
combination Type C supplied-air respirator with full faceoiece ooeratSIn J pressure mode,An alternate method utilizes a 

gloves and closure boots) and inne* (cotton overall?unders£^ 7 " etefic SleeVCS' 
particulate exposure, wear coveralls of a non-woven fahrir t„phVt T ' g0®s' ancJ socks) garments. For dust or 
wear coveralls, gloves, and boots made of chemically resistant material! °r,SpU" polyethylene. For exposure to liquids, 
neoprene rubber. Wear protective eyeglasses or chemical ,jf\ atenals sueh a? Saranax coated Tyvek or butyl, nitrile, or 
CFR 1910.133). e^Md "RoWci (29 
conjunction with contact lenses Safety Stations- Make emerw-n™ J"1 fye protectl°" must ^ wom instead of, or in 
washing facilities available bwort ™ rin,,m^.a c g y SMlons' "^MdwHench showera, and 
at the end of the work day. Separate contaminated Work clothes'ffom t c*tanR® clothes after potential exposures or 
clothing in marked and ^ ^ 

-it h 
using this material, especially before eates," drinking, imokiiig, using t|» 

Section 9 - Physical and Chemical Properties 
Physical State: Solid 
Appearance and Odor: Colorless needles 
Water Solubility: 19.3 ng/L 
Other Solubilities: o-dichlorobenzene (1.4 g/L); 
chlorobenzene (0.72 g/L); benzene (0.57 g/L); chloroform 
(0.37 g/L); acetone (0.11 g/L); n-octanol (0.05 g/L)-
methanol (0.01 g/L); lard oil (0.04 g/L) ' 

Vapor Pressure: 7.4 x 10 "l0 mm Hg at 77 F (25 Ci 
Formula Weight: 322 
Melting Point: 581-583 F (305-306 C) 
Octanol/Water Partition Coefficient: log Kow= 7 02 
Hen^'s Law Constant: 1.62 x 10 *5 atm m3/mo!e at 25 
(estimated) 

I " » changed chemically when exposed in isoocan. or 
I Conditions to Avoid: Avoid heat and ignition source w ™a,,on cannot occur- Chemical Incompatibilities: None reported. 

decomposition of TCDD can pmduce toxic fumes of chlorf?e. De^ompoSn (wS2f,#iVe I r 
decomposition occurs within 21 sec at 1472 F(800 C). "J*»i"on oegins at yji 1-(500 C) and complete 

Section 11- Toxicological Information 

Eye Effects: Toxicity Data:* 

Rabbit, eye: 2 mg caused moderate irritation. 
Acute Effects: 
Human, skin, TDLo: 107 pg/kg produced dermatitis and allergic reaction 

produced chan8es or,i,c kid"ey- —• 

Reproductive Effects: 

caused effects onthe newtom(behaT^^ ^ dUnng geStat,0n'and for 17 weeks foll°wing birth) 

r,,pvn»h'0 |,wd<icnium Publishing Corporation Any commercial use orrcprtHhiciinn Wl.h . .a. M-
'cprouttcuon w ithout the publishers permission is prohibited 
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MSDS No. 906 2,3, 7, 8-Tctrachlorodibenzo-p-dioxin 
Genetic Effects (continued): 
Human cell: 100 pmoI/L caused unscheduled DNA synthesis. 
Human cell: 10 nmoI/L caused DNA inhibition. 

Tumorigenic Effects: 
Rat, oral: 52 pg/kg/2 yr (intermittent) caused liver and thyroid tumors. 
Rat, oral: 27 pg/kg/65 weeks (continuous) caused liver and kidney tumors. 

Multiple Dose: 

n8/k8" 3 ^ "*">•«=in and thymus weigh, and pign.en.ed or nuelealed red 

Mouse, skin: 97 |lg/kg/[3 weeks (intermittent) caused diffuse hepatitis (hepatocellular necrosis): changes in spleen; and 

See NIOSH, RTECS (HP3500000), for additional toxicity data. 

6/94 

Section 12 - Ecological Information 
Environmental Transport: Bioconcentration will occur in aquatic organisms Due to TCDD's low cninhaik,, » ,.. ., 
as well as its low partition eoefficien. in lipids, TCDD is noHikely XureulSe „ as^y biSS Sre"! DDT " 

Environmental D^radation: When released to the atmosphere, i-phase TCDD is deg^rfTSonS hvS 
radicals and direct photo ys s (half-life = 83 davs) Particulate-nhacf Trnn m3„ "u ,, y Wltn "ydroxyl 
thy deposition. TCDD nly beWtiedToS^touS SphTre ££S^SSSSstS7," ̂  
ultimate environmental sink of airborne particulates. TCDD will absorb to sediment and limit the overall rate bv^dtiehTrnri 
SSTCSdT,^ TCD^"" ^ ̂  m'l""Kdmc' ™ ™ 

mechanism. Volatilization of TCDD from dry soil surfaces is likely to be SrThSm weTsoif iSTSSL h 

htf-l" 
So.lAbsorpt'or.Mob.bty: TCDD is immobile in soil and is not expected to leach. Lateral movement d?e tosurface erosion may 

Section 13 - Disposal Considerations 
^owTregu^tbS1 y°Ur SUPPUer °r 3 '1CenSed contractor for detai,ed recommendations. Follow applicable Federal, state, and 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

*•-*umitetions 

Shipping Symbols: — b) Non-bulk Packaging: 173.213 

ID No S^ C) BU,k 173 240 

Packing Group: HI 
Label: Class 9 
Special Provisions (172.102): 8, B54, N50 

| * If it is in a quantity, in one package which equals or exceeds the RQ of I lb (0.454 kg). 

a) Passenger, Aircraft, or Railcar: None 
b) Cargo Aircraft Only: None 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 

Section 15 - Regulatory Information 
EPA Regulations: RCRA Hazardous Waste (40 CFR 261,33)- Not listed 
CFRriTRCER5^ "aZard0ULS"bstance (40 CFR 302.4) specific per CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

(Extreme|y Haza«lous Substance) (40 CFR 355): Not listed 
Regulations: Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1 -A): Not listed 

Section 16 - Other Information 
References: 73, 103, 124, 132, 136, 139. 184. 187, 189 190 193 
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Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518)377-8854 

I Section 1. Material Identification* 

materia zajety uata Sheets Collection: 

Sheet No. 358 
o-Dichlorobenzene 

Issued: 11/77 Revision: C, 8/90 

o-Dichlorobenzene (C H^Cg Description: Prepared by the chlorination of benzene or monochlorobehzene in the 
presence of a catalyst. Used as a solvent for waxes, gums, tars, resins, oils, and asphalts: an 
and termites, a decreasing agent for metals, leather, and wool; an intermediate in manufacturing dyes- an ineredient of 
metal polishes; an industrial odor control; a heat transfer medium; and in removing sulfur fmm ilSSinS 
Other Designations. CAS No. 0095-50-1, DCB, 1,2-dichlorobenzene, orthodichlorobenzene. 

| Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers'Guid^ for a suppliers list. 

1 
3 
2* 
2 

* Skin 
absorption 

. CaUti°n; °"Dich'nrobenzene is a local irritant, a strong central nervous system (CNS) depressant, and a liver and kidnev «*«.„ 
1 Section 2. Ingredients and Occupational Exposure Limits ^' 
I o-Dichlorobenzene* ~ " — — 

1989-90 ACGIH 
TLV-STEL (ceiling): 50 ppm, 301 mg/m3 

1989 OSHA PEL 
15-min STEL (ceiling): 50 ppm, 300 mg/m3 

1987 IDLH Level 
1700 ppm 

1988 NIOSH REL 
None established 

1985-86 Toxicity Dataf 
Rat, inhalation, LCLO: 821 ppm inhaled over 7 hr 
produces changes in behavior (general anesthetic), 
liver (hepatitis; hepatocellular necrosis, zonal) and 
sense organs, and special senses (tearing) 

Rat, oral, LDJ#: 500 mg/kg; toxic effects not yet 
reviewed 

Rabbit, eye: 100 mg/30-s rinse produces mild 
irritation I materialmay c?ntain son>e impurities. It is at (rest 85% o-dichlorobenzene, but may contain 

varying percentages ofpara- and /ne/a-dichiorobenzene. 
t Sec NIOSH, RTECS (CZ4500000), for additional imtative, mutative, reproductive, and toxiciiy data 

I Section 3. Physical Data - vv-^rr : ^ 
Boiling Point: 356.9 F (180,5 C)at760mmHg Molecular Weight: 14701 
Melting Point: 1.4 F(-17 C) Specific Gravity 20 C/4 C: 1.3059 
Vapor Pressure: 1.47 mm Hg at 25 C Water Solubility: Practically insoluble 
Vapor Density (Air =1): 5.05 (137mg/literat25 C) 

1 JSZJSSSS hie" -

% Volatile by Volume: ca 100 
Evaporation Rate (BuAc =!):<! 

Section 4. Fire and Explosion Data 

FlashPoint: 151 F(66 C),CC J Autoignition Temperature: 1198 F(648 C) | LEL:2.2%v/v" I UEL- 9 2% v/7 
I IT1""8 th!S COfUS,ib,e rna,Crial With W3ter W. dqr chemical, foam, or caibon dioxide. 
nZ nlt J p ° Under n<>rmaI WOrk,ng conditions, o-dichlorobenzene should not pose a fire hazard because of its hieh flash point. However, explosive mixtures may form if this material is heated or in a fire situation 8 

Spectre-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full faceniee* 
awav froC pressure~demand or Positive-pressure mode and a fully encapsulating suit. Use water to cool fire-exposed containers, to flush spills 

I Tatlv^ .eXP0SUreS' ^10 ̂  W°rkerS at,Cmpting 10 St°P 3 '«*• BC aware of runoff from fire control 

I Section 5. Reactivity Data ~~ ~ ~ ~— ;————— 

I 1,1MMea"00m ,ernpOT0" in ctosoi ^ 

,f'Mlichlo",bcn2ene f i" "^1 alun-inum cm-
Conditions to Avoid: Avoid heat and hot surfaces. 
Hazardous Products of Decomposition: Thermal oxidative decomposition ofo-dichlorobenzene can emit toxic fumes of chlorine (CI). 

Copyright O I WO Genium Publishing Corporation 
Any commercial use or reproduction without the publisher's permission is prohibited 



No. 358 o-Dichlorobenzene 8/90 

I Section 6. Health Hazard Data" 

reproductive effects in laboratory animals. g experimental stud.es show o-d.chlorobenzene has teratogenic, mutagenic, and 

* 25 ">»»" bl«Md aft., , few 

""""**•">'1 

<W U*e^Y^|S^Itob*SSSdE=S"iink^Jj!twSSCTeU'le l*"™",loe";a, (blood> dijorders aad live,and kidnnv 
Target Organs: Liver, kidneys, skin, eyes 
Primary Entry Routes: Inhalation, skin absorption. 

X ***210 5 »** °< 
in consciousness. Contact a physician immediately aspiration and observe for signs of breathing difficulty and change 

Network (800-858-7378) provides 24-hr consultation to health professionals ml g' The Natlonal Pesticide Telecommunications 

Section 7. Spill, Leak, and Disposal Procedures ^ ~ ~ ~~ 1 

I Cleanup personnel shou id prote™aga^Tt°vapor inhalation mid ^coiumwhif a" urmecessary personnel. 
Absorb small spills and residues onsanL^ ^ W" Sp\"S by d'kln*-.Collect ^ if feasible, 
regulations (29 CFR 1910.12Q). closed metal drum for disposal or reclamation. Follow applicable OS HA 

grsssssr' ̂ or *"~*1 c°amw *• *** ""-www-. *»•» «wi> **«. ««. m ** 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) No U070 

(40CFR3<a4)- N.omb'.Quamft,(RQk ,00 lb(45.4 kg) [• p^Ctam WaM,Aa S* 3ll<bX4) 
j SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

Section 8. Special Protection Data 

1 

£u3«» (SeC" 2>- L°Cal CXhaUSt vem,lat,on ,s preferred s'"ce * Prevents contaminant dispersion into the woTaTei by co^Fng kl its 

safety/quick-drench Showers, and washing facilities. 
Comml f!°.rnJ°Ur shoes™* equipment. Launder contaminated cloth® bSomTeS " ** Concen,rate'irritants- Remove this 

smoking, using the toilet,"" applying' cosmedcs."^5 Pl^cticc good Personal hygiene after using this material, especially before eatings drinking, 

| Section 9. Special Precautions and Comments ~ 

tSzssŝ H1' "^sa ĵsaas^ass jsssstjŝ k*r  ̂-

may btataainer^TiskfXS^^ *Ufc"'*"*l***"* 
nn-r ck- • ,v, , Transportation Data (49 CFR 172.101,. 102) 

!iS8S«:rD'cfi'— 
DOT Label- None Labefc St. Andrews Cross 
DQTPackaging Requirements: 173 510 S?g?-UN®8 

DOT Packaging Exceptions: 173 505 " 

USDS Collection References: 38, 73. 84, 85, 88. 89. 100. 101. 103, 109 124-127 129 132 m nmu — 
Prepared by: MJ Allison. BS; Industrial Hygiene Review: PJ Wilson. Cllt; MedicalReview: Ml Hardies. MP; Edited bv: JR Si,.,* x.< , 

» t«p..-.S,h,„,y , 4C,U4.CV ,4b, ,„y ,f,uch S, w.lctt.fttcSb 



Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518)377-8854 

Material Safety Data Sheets Collection: 
Sheet No. 385 
Ethylbenzene 

jssued: 8/78 Revision: B, 9/92 
Section 1. Material Identification — 
Ethylbenzene (QH5C2H5) Description: Derived bv heating benzene and ethylene in „r,t—: rr~; 
subsequent distillation, by fractionation directlv from the miveH ,vim.T " ,n Presence of aluminum chloride with 
of naphthenes. Used as advent, .•*** ******** 
styrene, cellulose acetate, diethvlbenzene. accinnhcnnr^" ..ri,„i ,u intermediate in production of synthetic rubber. 
Other Designations: CAS No. 100-41-4, ethylbenzol. EB. phenyleSrNci-CsS^f'^ <X"r,lethy,ben201 alcoho1-
Manufacturer: Contact your supplier or distributor. Consult Xs^aiChemicai W^^Buyers' Guid^1^ for a suppliers list 

Section 2. Ingredients and Occupational Exposure Limits' 
Ethylbenzene. c. >*>.0%. Impurities include-0.1%memipm-tr xylene..and-0 1%toluene 
toot ACfl a nr*t _ W,UW,t' 1991 OSHA PELs 
8-hr TWA: 100 ppm (435 mg/m3) 
15-min STEL: 125 ppm (545 mg/m3) 
Action Level: 50 ppm (217 mg/m3) 
1990 IDLH Level 
2000 ppm 

1990 NIOSH REL 
TWA: 100 ppm (435 mg/mJ) 
STEL: 125 ppm (545 mg/m3) 

1992-93 ACGIHTLVs 
TWA: 100 ppm (434 mg/m3) 
STEL: 125 ppm (545 mg/m3) 
1990 DFG (Germany) MAK 
TWA: 100 ppm (440 mg/m3) 
Category 1: local irritants 
Peak Exposure Limit: 200 ppm, 5 min 
momentary value, max of 8/shift 

Danger of cutaneous absorption 

1985-86 Toxicity Data* 
Human, inhalation, TCU: 100 ppm/8 hr caused eye effects, 
sleep, and respiratory change 

Human, lymphocyte: 1 mmoI/L induced sister chromatid 
exchange. 

Rat, oral, LDJ0:3500 mg/kg; toxic effects not yet reviewed 

Rat (female), inhalation. TCU: 1000 ppm/7 hr/day. 5 days/ 

wk, for 3 wk prior to mating and daily for 19 days of gesta­

tion produced pups with high incidence of extra ribs.(l 7,1 

Sec NIOSH, RTECS (DA07Q000Q), for additional irritation, mutation reproductive, and toxicity data 
Section 3. Physical Data " 
Boiling Point: 277 F (136 C) 
Melting Point:-139 F(-95 C) 
Surface Tension: 31.5 dyne/cm 
Ionization Potential: 8.76 eV 
Viscosity: 0.64 cP at 77 F(25 C) 
Refraction Index: 1.4959 at 68 F (20 C) 
Relative Evaporation Rate (ether = 1): 0.0106 
Bulk Density: 7.21 lb/Gal at 77 F(25 C) 
Critical Temperature: 651 F (343.9 Q 
Critical Pressure: 35.6 atm 
Appearance and Odor; Colorless, flammable liquid with a pungent odor 
Section 4. Fire and Explosion Data 

Flash Point. 64 F (18 C) CC | Autoignition Temperature: 810 F f 4 3 2  o I LEL: I ov v/v I tin e .  ~ n , —; 

&?TcXlS."!!'* ***• •* v. ^ f L .  a J  L e  

produce toxic thermal decomposition products, wear a self-contained hi., setwei"s-^Pecial Fire-lighting Procedures: Because fire may 
or Positive-pressure mode Cool container sides with water until well aller hre is rnfstf' B } wnh • Ml &«»««• °P«a»d in pressure-demand 
use monitor nozzles or unmanned hose holdemi "" * <"»> «• 
from venting safety device or notice ana tank discoloration due to lire. Do no, release runoff from Ere eon,ml'3SSXXo!'XfrXT' 
O  i  *  I —  T r i  . .  _  ,  

Molecular Weight: 106.16 
Density: 0.863 at 77 F(25 C) 
Water Solubility: Slightly, 14 mg/100 mL at 59 F (15 C) 
°c!llr,r^0lU^litieS!.MiSC'ble akoho1'ether- soluble in carbon tetrachloride benzene 
suifur dioxide, and many organic solvents; insoluble in ammonia 

Odor Threshold: 2.3 ppm 

F(2° C^: '° mri,Hg at 78.62 F(25.9 Q;I00mmHg 

Saturated Vapor Density (Air = 0.075 lb/ft3 or 1.2 kg/m3): 0.0768 lb/ft3 or 1.2298 kg/m 

Section 5. Reactivity Data 

" "nPB-*e " Cl°^ """""" ^ "• handling conditions. itoSS 
Chemical Incompatibilities: Reacts vigorously with oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers 
Hazardous Product, .tPc,.„p.,i,i„„; Themtal oxidative decomposition of EB can pmduc. acrid smoke and irritadng fume, 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,"44' NTP.U<,,» and OSHA,loJ| do nor lie rn , : — 
is rare since it is usually present together with other solvents EB is irritatino 5ummar>'of Risks: Occupational exposure to EB alone 

. varying degrees of CNS effects deeding on Tte SS iS LHT' V'\ ̂  reSpiratory ««• V*P°' '"halation produces 
ethylbenzene is retained and metabolized. Urinary metabolites followih«!It!?,through the skin but vapors are not. 56 to 64% of inhaled 

! g'yoxybc acid (25%). and methylphenvlcarbinol/1 -phenyl ethanol ,° '° Ppr" for 8 hr m mandcIic acid (64%), phenyl-
ofEB metabolites. Based on Ihcrat EDsoX^XnulXmmXcs 3 ttfd m XtvflLmn rc/?fi;!?f.?ll^e|fy^cnzeflccauses alouror excretion 

Conrumrmnez,w 



No. •?&> Ethyl benzene 9 92 
I Section 6. Health Hazard Data 

I S'rScJcIo^ I intolerable and caused eye and nose irritation fnhniafmM «ru* u . imt3iion, chcsi constriction, and vertigo' 5000 nnm 
bis k° I 

chronically c*posrf(o> lOOppm complaiuudof faligus slc^pini'Slte'SSd'"?,?'" 'r0?"''™'1 '"""W Worktrs ' 
mtatoonmayrusut.,„blooddiaordcn.panicolarlyIcok.pcni,(abnormallylowlc.,1 ofwfcbl̂ c=liSy~SSsr' " W'***" 

r,tser̂ frx!fŝ  
eonvubing person. Comae, a poison control center and unless o™iseadSSha^E^Sf g've anything by mouth to an unconscious or 
o^dilute. Do no, induce vomuing! Aspiration of even a small amS of £SS ca^C sS 11^°" •''? ' '° 2 g,asscs of water 

tension will cause it to spread over a large area of the lung tissue damage since its low viscosity and surface 
$"e/,„pfai?\8et "PPropriate in-plant, paramedic, or community medical support. 

test for EB inexpired air ^^£^09.'" UnnC ('"5 8/8 of creatln,n«)- san,P|e at cnd ofshift at workweeks end. Since this test is not specific. 

I Section 7. Spill, Leak, and Disposal Procedures — 
Spill/Leak: Notify safety personnel. Isolate and ventilate area, deny entry and stav unwind <5h,.r «rr „n • v ' 
protect against vapor inhalation and skin/eye contact Take up small snilfc wi^^h «„d v - ^ lgmt'on sources- Cleanup personnel should 

I rial and place in suitable container. Dike far ahead of large soill for later reelama^n' ' venJ"£wl,te'or other absorbent, noncombustible mate-
OSHA regulations (29 CFR 1910.120). ih-£K5.ft"" ̂ > "000 lb. FWio, ̂ aabfc 

I of hrs 10 wks, and some leaches imo groundwater, especially in soil with low organic oil™!! In-10 mmosphere. with a half-life 
days. Some EB may absorb to sediment or bioconcentrate in fish EvWeno^E? SSw ? ! B'odegradation occurs with a half-life of 2 
photochenucally produced hydroxyl radicals with a half-life of his to 2 day/AddiSnSoumfm h " gr<Tdwater-In »reacts with 
Shrimp (Mysidopsis bahia), LCso = 87.6 me/L/96 hr- sheeoshead min„nJr • v o nts may bc removed by rain. Ecotoxicity Values-
(Pimephales promelas) LC« = 42.3 mg/I%6hrin£rf2£448 LCl° = 275 mg/L/96 ^head minnow 

mn f'Po«n rf ^2°t0 1600 C'"li<,uid injection incineration at 1202 to 2912 F tt&to 1600C) 'miTflu^ ^h"*-6 f°r r0la°'kiln incineration at I 

Listed as a RCRA Hazardous Waste (40 CFR 261.21 )• No D001 Des'gnations I 
Listed as a SARA Toxic Chemical (40 CFR 372.65) ' 30 Air Contaminant (29 CFR 1910.1000. Table Z-l-A) I 

Sited ^XatCTRrTHAa^rd0Ul SubcSt̂ ce (4° CFR 355)- TPQ: Not listed 

Sllbg^ (4° CFR 3014': F- Re>»raW' owa '000 lb(454 kg, (. perCWA. See. 2,1 (hX4) * 

| Section 8. Special Protection Data ~ ~ I 

appropriate organic vapor cartridge. For < 2000 ppm. use a SAR or' SCBA wfih^ ' °f chcmical cartridge respirator with 
spills, reactor vessels, or storage tanks), wear an SCBA Warning Air-ouri/vino f cmerSency or noiiroutine operations (cleaning 
spheres. If respirators are used, OSHA requires a respirato^eclu in °*y&n-d*ficient amo-
periodic environmental monitoring, maintenance inspection cl^ino • '"dudes at least: medical certification, training, fit-testing, 
gloves, boots, aprons, and gauntlet fy*? ?,orag* ̂  0ther: chemifally protective 
ventilation systems to maintain airborne concentratioJXow the OSHA iKX?2i' X'J?Mt!lat,0?1: Frov.idc 8cneral and local exhaust 
contaminant dispersion into the work area by controlling it at its source (lw> Safer* c»,r ventilation is preferred because it prevents I 
eyewash stations, safcty/quick-drench showers.™d Sn?facS Contamfn^r jr"" Make fa,lablc in the woric-area emergency 
street clothes and launder before reuse. Remove this material from^Sir ^cfePr-enl: ^ contaminated ^k clothes from 
areas. Practice good personal hygiene after using this ntaiterial, especially jreforeeatofT 

Section y. Special Precautions and Comments 1 1 

static sparks, electrically ground and bond all equipment used with cthylE^e S pressure-vacuum venting. To prevent 
Controls: To reduce potential health hazards, use sufficient dilution or l«w-»i ^h' f ' , p ,elec,r,cal equipment. Engineering I 
Revels as low as possible. Purge and ventilate reaction vessels before workers^5oSo fmir fo0Wr0'a,rborne contaminants and to maintain 
Controls: Consider prcp.acement and periodic medical exams of exposed workers that emph Jzc- Z 

Transportation Data (49 CFR 172 101) respirawry system. 

rfOTrVH^"/^ b) Non-bulk Packaging- 173 ») Puisenger Aircraft or Railear: JL I 
1 ,ng CrouP: 11 C) BulkPackaeine-I7f'/i b) Cargo Aircraft Only: 60 L 

DOT Label: Flammable liquid ~ ~ Vessel Stowage Requirements I* 
special Provisions (172.102): T1 a) Vessel Stowage: B I 

"•JSDS Collection Keferences; 26. 73. 100, 101,103,124.126 127 132 133 lit, no un ... b) Other: - I 
rtpared by: M Gannon. BA; Industrial Hygiene Review; D Wilson. ClH; Medical Reviewr W Silvern'Mn'63' 164" l67- ",8-l7'. 176. 179 I 

opynglu "3T^!7*T- ^ — | 
a/eaceetAtnlythepwchiuf*!itapomibibry Althoughrcaaontblccmbihrmuk-, , tifccrtpcrmagionisptohibiitd /udamentim» 



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 713 
Lead (Inorganic) 

Issued: 8/90 
Section I. Material Identification 

R 
I 
S 
K 

0 
4 

^ai(ir?r8a,n,C! (^\DfSCr,,pt,0n: ?Jtls,s Wldely thr°ughout the world in a number of ores. Its main commercial source 
I efmnrSit c!fe)' ̂  'S seParated from crude ores by blast-furnace smelting, dressing, or electrolytic 

In manufactunng storage batteries. Other uses are in manufacturing tetraethyllead and both 
^KiT!.rt^Jlin0riani.Ci^j C0'J1P°unds ln ceramics, plastics, and electronic devices; in producing ammunition solder 

'cad. and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a 
- alkylsand pigments; as a constuction material for the tank linings, piping, and equipment 

frtMtinJ^™rri^^!ITHS,VC fases.?nd liq"lds used ,n sulfuric acid manufacturing, petroleum refining, halogenation, sul-
fonation, extraction, and condensation; and for x-ray and atomic radiation protection. 
Other Designations: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' GuidP^ for a suppliers list. 

0rganic lead (for example, tetraethyl lead) has severe, but different, health effects ' 
PO'Sontng is due to inhalation of dust and fumes. Major affected organ systems are the nervous, blood and reoroductive 

systems, and kidneys. Health impairment or disease may result from a severe acute short- or long-term exposure. ' 
1 Section 2. Ingredients and Occupational Exposure L'raits — 

Lead (inorganic) fumes and dusts, as Pb, ca 100% 
1989 OSHA PELs (Lead, inor­
ganic compounds) 
8-hr TWA; 50 pg/m3 
Action Level TWA*: 30 pg/m3 

29 CFR 1910.1025 Lead Standard 
Blood Lead Level: 40 pg/100 g 

1989-90 ACGIH TLV (Lead, 
inorganic, fumes and dusts) 
TLV-TWA: 150 pg/m3 

1988 NIOSH REL 
10-hr TWA: <100 pg/m3 

1985-86 Toxicity Dataf 
Human, inhalation, TC^: 10 pg/m3 affects gastrointestinal tract 

and liver 
Human, oral, TDU: 450 mg/kg ingested over 6 yr affects 
peripheral and central nervous systems 

Rat, oral, TDU: 790 mg/kg affects mUltigeneration reproduction 
' Action level applies to employee exposure without regard to respirator use. 
t See NIOSH, RTECS (QF7525000), for additional mutative, reproductive, and toxicity dat!l 

Section 3. Physical Data 
Boiling Point: 3164 F(1740 C) as 
Melting Point: 621.3 F (327.4 C) 
Vapor Pressure: 1.77 mm Hgat 1832 F(1000 C) 
Viscosity: 33 cp at 621.3 F (327.4 C) 
Appearance and Odor: Bluish-white, silvery, gray, very soft metal. 

* Lead dissolves more easily at a low pH. 

Molecular Weight: 207.20 
Specific Gravity (20 C/4 C): 11.34 
Water Solubility: Relatively insoluble in hot or cold water* 

Section 4. - Fire and Explosion Data 
Flash Point: None reported | Autoignition Temperature: None reported [ LEL: None reported | UEL: Nonerepmted 
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire. " — 

I a s ? ^  . .  . .  
| Section 5..ReactivityData M. 
^s^ToThSZ; ST"""f" d"""1 comainera uwfer ™mnal storage ami ha»dli„g amUta* I, w, sheson 

r ; - •" —v - ywi;uiviiMUiun VOdilUl UVWU1. 

Sn-nllium Mixture?°fhydrogen peroxide + trioxane explode On contact with lead. Lead is incompatible with sodium azide 
so^m HC' aT A ***** reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluorid'e 
Sw?™ !u yllde (w,thrP°wdered lead - ammonium nitrate (below 200 C with powdered lead). Lead is attacked bv pure ^enmd 
acids in the presence of o^gen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents P weak organic 
conditions to Avoid: Rubber gloves containing lead may ignite in nitric acid. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead. 
Section 6. Health Hazard Data 
tosuahv^n^h^ and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having 
jffS2 Tf evidence- However, the literature reports instances of lead-induced neoplasms, both benign and nraUi^ ofthekidnev and 

r"S!fl>oratory rode"ts' Excessive exposure to lead has resulted in neurologic disorders in infants Experimental studies show lead has 

infoS? bod? Ad?to££ ooay A.aul,s "ray absorb only 5 to 15 A of ingested lead; children may absorb a much larger fraction. Once in the bodv lead enters the 
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years The amount of lead thebodv stores 

* I ijfv* 

Continue on next page 
Copyright O 1990 Genium ftiblishmg Corporation. 
Any commercial use or reproduction without the publisher's permission is prohibited. 



No. 713 Lead (Inorganic) 8/90 

PHmy^^:<S3!6S^te' navous«^ Wdn^ «* gastrointestinal (GI) tiact 

However, shori-tenn 

iftabrJlT' <^°"stiPatIon' anx'ety. anem^^pallor tft™(S^h^ 'if on gingival 

ankle extensor Smay Saftw'y^SSincre^eTfefd atamSWcldn^ cSe^fay'lSteSt gjjJygsrf'wrtrt'SdjttsCfCn,"5 lr" 
any symptoms appear until severe kidney damage has occurred Reoroductiveifx''J""11 chr,onic overexposure, but few, if 
stenhty ,h men; and decreased fertility, ahno3me^raaS sex£rive- Impotence, and 
or developmental problems due to excessive lead exhncun> in L.™nt r 5 women. Unborn children may suffer neurologic damage 
|?^e he^ache, convulsions, coma, delirium, and possibly deaih " poisoning s severest result is encephalopathy manifested by 
FIRST AID 
S/fibPcSifafetata2SJ^n,ed'attly and »i» flooding «» of wac un.il wagoned to an enungenoy medical 

saastasr *»- •»•—« «-«•»«!-«« •* M.**. *m ** 
Inhalation: Remove exposed person to fresh air and support breathing as needed Consults nhvcirian 

Ip^cTym^Confulf/^ysicm^mmediately! UnCOnscit>us or co»vu^g W amounts of lead were ingested, induce vomiting with 
£.fter: aid, get appropriate in-plant, paramedic, or community medical suDoort 

| Section 7. Spill, Leak, and Disposal Procedures " 7 , „ v. 

dusts or fume an&omact wthskin or* ̂ es^old^creSingd^r conditiwisl'v^^sprayfm™beu^todarSh°Uld PI-0teCt 3831,131 inhalatlon of 
tion of dust. Cleanup methods such as vacuuming fwith ananmoDriate fifairi 3p^?"lay.b? u.sed " lar§? quantities to prevent the forma-

I material into closed containers for disposal or reflLation. $oHo£ applicableSC°°P the Sp'Ued 

SUPP,ier 0r a ,icensed for ^ledWSSf.a'lSr^SE BK8U and local regulation, 
, Listed as a RCRA Hazardous Waste (40 CFR 261.33, Appendix U—EP Toxicity Test Procedures! 
SARA Extremely HazarSTuS^^FR 3«);3N&L^01^ble QuantIty (RQ): 1 ,b (0"454 •«> t* P* Clean Water Act, Sec. 307(a)] 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

| Section $4Spetial Protection Data . 

2Ss^5sg,s™s3isaiSsssgstisip™BUa*w ** pmt&™ ̂  -* «»-™*. ̂   ̂

CnSmtalS &XESNevS tXZSjSfSZieS.V'V* **m »ftl»M*dj»ch ahowen., and washing fanllldcs. 
malenal tan your shots and equipment Uundtr conian.ioa.ed clodiing Sfo!?SSffi oonetnnatt, imams. Remove Ihis 

| eating, drinking, sm^lng? using thctofle" or°applying cosmetij00*1 paiS°naI hyglene fusing this material, especially washing hands before 

Section 9; Special Preoptions and Comments m 
-v.- a •SHtcnMa-r 

J ITjSShiSSTi.i.Si;̂ 1' ac°°1' ™»-'"«na«l area away eZ ail iut̂ iS^̂ SS' 

respiratory protection program that includes regular training J 8e? adequate ventilation. Institute a 
a^^aunMr con taminme<^clothing. Take ^ecantiOTS^remertlaundr^Srsnr^Pra^w6™^3^ ̂Avoid creating^dusty conditions. Segregate 

employment plus 20 years. Measurement ofbloodlead £vel fPhR! nnd T^r^rr.? ^- ! i - °P'niorK for at least 40 years or duration of 
absorption level. Maintain worker PbBs at or below 40 UP/100 o nf J ^ useful indicators of your body's lead 
developing fetus, maintain the PbBsofw^^ b'°1od- T° m,"™lze ̂ verse reproductive health effects to parents and 
the longer^ou^rave eleva"ed PbBMhe greate^ollr ch^e of^ubstMtiT^pemM^ l^nage^ ^eva,e<l PPBs increase your risk of disease, and 
IMn _.. Transportation Data (49 CFR 172.102) 
;*.« ?'"iPP'ng Name: Lead compounds, soluble, n.o.s. 
IMO Hazard Class: 6 1 
ID No.: UN229I 
ifficSS54cSSpfSP<x-s,ow *"» f™» 

Copyright © 1900 by Centura Publishing Corporation Any commercial uttnrrqmduainh ntthlirhrri. n.v... -

«re ncccssenly the purchaser's responsibility Although reasonable ewe has been taken in the preparation of such i ^ ' IN W; aslol,,e «"*«*>»!**y of information herein for the purchaser's purposes 
responsi . ,ty as to the accuracy or suitability of such information for application to the purchaser's intended pwjxne OT{OT consequences offts ^°rW,0n exlen*b 00 warrtntia- mikc* no rvpresentations. and assumes 



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 441 
Methyl Methacrylate Monomer 

Issued: 7/80 Revision: A, 8/90 
Section 1. Material Identification 32 
Methyl Methacrylate Monomer [CH2:C(CH3)COOCH3| Description: An acrylic resin monomer derived from acetone R 3 
cyanohydrin, methanol, and dilute sulfuric acid. Used as a monomer for polymethacrylate resins; in the impregnation of I 3 
concrete; as a bone cement; as a dental ceramic filler or cement; as a medicinal spray adhesive or nonirritant bandage S 2 
solvent; and to coat contact lenses. .  . . .  0  K 4 
Other Designations: CAS No. 0080-62-6, acrylic resin monomer, methacrylic acid methyl ester, 2-methyl propenoic acid 
methyl ester, MME. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidd™ for a suppliers list. 

Cautions: Methyl methacrylate monomer is an eye, skin, and respiratory tract irritant and a skin sensitizer. It is a very dangerous fire 
hazard when exposed to heat, fiame, or oxidizing materials. It may also undergo spontaneous explosive polymerization. 
Section 2. Ingredients and Occupational Exposure Limits ~ 

NFPA 

Methyl methacrylate monomer, ca 100%* 
1989 OSHA PEL 1989-90 ACGIH TLV 
8-hr TWA: 100 ppm, 410 mg/m1 TLV-TWA: 100 ppm, 410 mg/m3 

1987 IDLH Level 
4000 ppm 

1988 NIOSH REL 
None established 

1985-86 Toxicity Dataf 
Rat, oral, LDj0: 7872 mg/kg 
Rat, inhalation, LCJ0:3750 ppm 
Human, inhalation, TCLo: 125 ppm 

po¥ymerfeationa,nS ^ mhibit0r *2210 65 ppm bydroquinone, 22 to 120 ppm hydroquinone methyl ether, 45 to 65 ppm dimethyl tert-butylphenol) to prevent self-
t See NIOSH, RTECS (OZ507500Q), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data. 
Section 3. Physical Data 
Boiling Point: 212 to 214 F (100 to 101 C) 
Melting Point: -54.4 F (-48 C) 
Vapor Pressure: 40 mm Hg at 77.9 F (25.5 C) 
Vapor Density (Air = 1): 3.45 
Evaporation rate(BuAc = 1): 3.1 

t • 
Molecular Weight: 100.13 
Specific Gravity: 0.9440 at 20 C/4 C 
Water Solubility: Slightly soluble (1-5% by wt) 
Heat of Polymerization: -248 Btu/Ib 

Appearance and Odor: A colorless, volatile liquid with a sweet, sharp odor. It is suspected that workers can identify this odor at concentrations 
above 0.34 ppm. The odor dissipates upon polymerization. 

Section 4. Fire and Explosion Data 
Flash Point: 50 F (10 C), OC Autoignition Temperature: 790 F (421 C) LEL: 1.7% v/v UEL: 8.2% v/v 

xtinguisbmg Media: Use C02 or diy chemicals for small fires, and alcohol foam or water fog for large fires. Water spray may be ineffective as 
an extinguishing agent, but should be used to cool fire exposed containers and to flush nonignited spills or vapors away from an ignition source. 
Unusual Fire or Explosion Hazards: This material is a moderate explosion hazard when exposed to heat, sparks, or flame. Polymerization may 
occur at elevated temperatures; if this occurs within a closed container, a violent rupture may occur. Uninhibited methyl methacrylate vapors may 
totm poly mers in vents or flame arresters, resulting in stoppage of vents. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors are 
heavier than air and may travel a considerable distance to an ignition source and flash back. Be aware of runoff from fire control methods. Do not 
release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: In suitable closed containers, inhibited MME is stable at room temperature for a limited storage period. Hazardous 
polymerization may occur, especially when heated or catalyzed. It is a very dangerous fire hazard when exposed to heat, flame, or oxidizing 
materials. It may also undergo spontaneous explosive polymerization. Once polymerized, methyl methacrylate is inert and nontoxic 
Chemical Incompatibilities: It is incompatible with polymerization catalysts (peroxides, persulfates), light, heat, nitric acid and other strong 
oxidizers, ammonia and amines, halogens and halogen compounds. 
Conditions to Avoid: If this material becomes contaminated or if the chilled material is warmed, it polymerizes. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of methyl methacrylate can produce toxic and corrosive materials, 
including carbon monoxide (CO). 

Section 6. Health Hazard" Data 
Carcinogenicity: The NTP. IARC. and OSHA do not list methyl methacrylate monomer as a carcinogen. However, experimental studies show 
tnat this material has tumorigcmc, teratogenic, and reproductive effects in laboratory animals 
Summary of Risks: Methyl methacrylate is an irritant to the eyes, skin, and mucous membranes. Levels below 50 ppm are reported to cause 

. continued on next page 
Copyright 0 !9*>b Centum Publishing Corporation 
Any commercial use or reproduction without the publisher's permission is prohibited 



No. 441 Methyl Methacrylate Monomer 8/90 

[ Section 6. Health Hazard Data, continued 
I headaches, pain in the extremities, irritability; memory loss, and fatigue in some individuals. Irritation of the mucosa is reported at 

theflno^n 31Tf h •PPm' 3 ieVe u° j300 ppm was unbearable- Workers who handle methyl methaciylate have develooed numhne 

he fingers. Dental technicians using bare hands with methyl methacrylate molding putty developed changes in the nerve imnSse t™ 
he fingers. Vapor inhalation may produce central nervous system effects in humans, with high acute levelfshown to ^Ch ̂  °" 
£S.C3USe aCUte effCCtS but t0Xici* is » derate. Skin sensitizatknfand irritantt^tl^c^ith hanging of 

I Medical Conditions Aggravated by Long-Term Exposure: None reported 
Target Organs: Eyes, upper respiratory system, skin. 
Primary Entry Routes: Inhalation. 

» f « •  - ~  ̂  
FIRSTA?DeCtS Repeated Skln exposure may cause chronic paresthesias (a tingling or pricking sensation of the skin). 

Ey®s: Iift lhe,eyelids and flush immediately and continously with flooding amounts of running water until transnorted ro an 
medical facility. A physician should examine eyes since delayed damage may result. transported to an emergency 
nhlnJr?,Ur!C\vl rrrr Clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin consult a 
physician. Wash affected area with soap and water. Carefully dispose of contaminated clothing (Sec. 8). ' 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Contact a poison control center. Never give anything by mouth to an unconscious or convulsing person If ingested have that 
conscious person dnnk 1 to 2 glasses of water, then induce repeated vomiting until vomit is clear. Save vomEor iS After voSng give 
die victim a mixture of 2 tablespoonfuls of activated charcoal mixed in 8 oz. Of water to drink. Contact a physician. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources and nrnv HP nn 

I 'TP pers°nnel should protect against liquid contact and vapor inhalation. Cover spilled material with an activated carbon absorbent Use nonsparking tools to place spilled material and absorbent in closed disposal containers Transport outdoors Follow annlirahie 
OSHA regulations (29 CFR 1910.120). Ventilate area and wash spill site after complying material pTckur PP 

?PA Delign°aSsy0Ur ***** °T " COntraCt°r ** det3iled recommendations- applicable Federal, state, and local regulations. 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), No U162 OSHA Designations I 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity 35 A'r Contam,nant <29 CFR 1910.1000, Table Z-l-A) 
(RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 311 (b)(4); per RCRA, Sec. 30011 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Protec»ve. eyegtassgs or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR1910.133) 

^ """J CC Pn°Mt0 rcsp,rator election and use. Follow OSHA respirator regulations (29 CFR 1910.134) and if neces-
smy, wear a NIOSH-approved respirator. Use a chemical cartridge respirator (organic chemical cartridge) with a full facepiece up to 1000 oom for 
Tr ZT °f Cm,erse"cy C0T,d,t,0ns abo,ve ,he TLV- Use self-contained or air-supplied breathing equipment above iSoK XS? purifying respirators do not protect workers in oxygen-deficient atmospheres ' s 

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
ACOIHTWW^V8?"6^1 arld ,0f1 exP1losion;Pro°f ventilation systems to maintain airborne concentrations below the OSHA PEL and 
source/^ ' " ventllat,on * Preferred smce it prevents contaminant dispersion into the work area by controlling it at its 

r»S»mitS?irMake ava'lablc in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities 
I SjllT rrn Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritante. Remove this 

I explosive! S a" e9u,Pment- Dispose of contaminated clothing carefully since methyl methacrylate monomer is flammable and 

12SJ2ST "•••eood —*•« *«•»*«» 
| Section 9. Special Precautions and Comments ~ ~ 7 —' — 

I Storage Requirements: Store in a cool, well-ventilated, low-fire risk area in closed containers. Outside or detached storage is preferred Keen " 
Sra^'fl™ 'ghTt,0nHS0UrCKS anu, ,n,COmpatib'e materials (Sec- 5>- p">«ect containers from physical damage. Ground containers for 
transfers (Sec flammable and combustible liquids code: NFPA 30 and National Electric Code NFPA 70 77) 

Controls: Avoid vapor inhalation and contact with liquid. Use only with adequate Ventilation and appropriate personal protective 
hvoiei* i H h3 rcs.piratory Protection program that includes regular training, maintenance, inspection, and evaluation Practice good personal 
of dissolved oxSnmuKorinUn Sffn™!? Rc8"lar,y check the inhibitor concentration. For the inhibitor to be effective, low levels 

I Other ProiS," ^ P MME' Do not storc P"re nitrogen or sparge with nitrogen or other oxygen-free gas. 
" * * * « * < * * « * d i s e a s ^ S u c h  i n d i v i d u a l ,  

Innrsh' - w , Transportation Data (49CFR 172.101,.102) 
SOT SSS^SCS FI™S kSSS1"" —a*"* ~• i-kibw 
ID No.: UN 1247 ° Hazard Class: 3.2 

| DOT Label: Flammable liquid UN' 247 
DOT Packaging Requirements: 173.119 'MO Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II 

i7- !*• «»• «»• >»• •* •«. •«. w.« 
8S: •ndu„ri,l 6, ̂  CiHi M^l £ Sfft!-*, ̂  M, 

(uipyrighi O I ^X) try Gcnium Publishing Corporation Any commercial use or 
are nccessarilv ihepurchisefs respoiwibiiiiy Although reiwnjble care h« been ulcen in the preparation of such tnfo^tion GemTm Publ eh ^ " W1"b,,'ly °f mfom,a,ion ***** for ,he purchased purposes 
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1 Section 1. Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 723 
Nickel Metal 

Issued: 8/90 

NFPA Genium N icke l_(N i)Des crip t iqn: Found fn ores in combination with sulphur," oxygen, antimony, arsenic and/or i? n~ 
»IW J •i"". SU f -e 30(1 el?ctro|ys's) and the Mond (nickel carbonyi) processes are used to 1 3 

' eiectroplaung, casting operations for machine parts, manufacturing acid-resisting and c I 
magneticalloys and tapes, synthesizing acrylic esters; in surgical and dental prostheses, coinage, catalytic k ; 

I oFfats and oils P"amt p,gincnts' N,"Cd batteries. ceramics and glass; arid as a catalyst in hydrogenation 
Other Designations: CAS No. 7440-02-0, Raney alloy, Raney nickel * 

I ^ppfiersirsten C°ntaCt y0Ur s"pp!ier or distributor. Consult the latest Chemicqlweek Buyers' Guide™ for a 

Cautions: Nickel is an eye, skin, and respiratory tract irritant. Chronic inhalation of nickel dust or fumes may cause 
cancer ofthe lungs and nasal passages. Nickel powder (Raney nickel) is a dangerous fire hazard. 

{? PTepai?£ b.y Aching <with 25% caustic soda solution) aluminum from an alloy of 50% aluminum arid 50% nickel It is used as a catalvst far 
| accidems **"* mCfce'-3 S"Vety h 3 ****** fire risk and W* »eousIy iri air (Sec. 

32 

Section 2. Ingredients and Occupational Exposure Limits 
Nickel, ca 100% 
1989 OSHA PEL 

8-hr TWA: I mg/m3 
1989-90 ACGIH TLV 
TLV-TWA: 1 mg/m3 

1988 NIOSH REL 
0.015 mg/m3 

1985-86 Toxicity Data* 
Dog, intravenous, LDLO: 10 mg/kg 
Guinea pig, oral, LDLO° 5 mg/kg 
Rat, implant, TDLo; 250 mg/kg 

* See NIOSH, RTECS (QR5950000), for additional mutative, reproductive, tumorigenic, and toxicity data. 
Section 3. Physical Data 
Boiling Point: 4946 F (2730 C) 
Melting Point: 2651 F (1455 C) 
Vapor Pressure: 1 mm at 3290 F (1810 C) 

j Appearance and Odor: A silvery-white, hard, malleable and ductile metal. 

Atomic Weight: 58.71 
Density: 8.90 at 25 C 
Water Solubility: Insoluble 

• I SCTgfe. 

| Section 4. Fire and Explosion Data 
Flash Point: None reported Autoignition Temperature: None reported ] LEL: None reported | UEL: None reported 
Extinguishing Media: Smother with suitable dry powder or use large amounts of water 

I °r EXP'0S'°Jl HTT*S: NiCkd b coinbus,ib^ 35 dust °r Powder. Raney nickel ignites spontaneously in air. Nickel carbonyi 
(MSUS Collection, No. 226), a highly toxic substance, may form under Fire conditions. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since nickel dust or powder is toxic if inhaled, wear a self-contained 
breathing apparatus (SCBA) with a full faeepiece operated in the pressure-demand or positive-pressure mode and full protective equipment Be 
aware of runoff from fire control methods. Do not release to sewers or waterways. 

I Section 5. Reactivity Data 

I polyme^^ * r°0m temperature in closed coritainers under normal storage and handling conditions. Hazardous 

Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitrate, hydrogen + dioxane, performic acid, selenium sulfur 
ammonia, hydrazine, phosphorus, and titanium + potassium chlorate. Nickel is also incompatible with oxidants. Raney nickel catalysts may 
mutate hazardous reactions with sulfur compounds, ^dioxane, hydrogen, hydrogen + oxygen, ethylene + aluminum chloride, magnesium silicate, 
methanol, and organic Solvents + heat. ' 
Conditions to Avoid: Avoid incompatibilities. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of nickel can produce highly toxic nickel carbonyi. 

Copyright 0 1000 Genium Publishing Corporation 
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No. 723 Nickel Metal 8/90 

I Section 6. Health Hazard Data ^ 

fumiTa re^ir^' i^fiha^wfth Tron^1"086" (Gr°UP I)andan antlc'Pated human carcinogen 
average latency period for the induction oftSS £Ss mte Sout25 ^ ? L""8 <?Moerin h™ The" 

I also has neoplastigenic, tumorigenic, and teratoeenic effectl^at^^™ *1;™ J u 4- to 5l-yr range). Experimental studies show nickel 
vitis, allergic contact dermatitis® andWhi^Sie^ t0 "ickel Lscommon and can cat^e conjunct -
tion) usually clears within one week, but sensitKn! pe™Sm f 'Ch' 3 P'nk PaPular er>thema with pustulation and ulcera 

I paranasal sinuses, larynx®and3|!j4bmayOa"so^ev?lopXP0SUre: Chromc pU,monary' upper resP'ratory tract, and skin disorders. Carcinoma of the 
Target Organs: Nasal cavities, lungs, skin, 

I Ari,?a7rrEntryr:R0U,eS: 'nhalatlon, dermal contact, and ingestion 

w dyspw cllen 

station nausea, vomiting, and abdominal pain. Dermal contact causes "SiSff"hS^U^d^C,Km Pneumonia>> ^ (conjunctiva) 
I Chronic Effects: Prolonged or repeated contact can cause nickel sensitization Qvmnt™. „r 8 doses causes nausea, vomiting, and diarrhea 

tous skin and lichenification (hardened and leathery skin) Chronic inhalation ext^sure^fnh ,nflude nickel dermatitis with eczema-
of the mucous membranes of the nose, nasal sinusitis, anosmia (ioJoHmrairS of^"i0' ,rritati°"' chronic thickening 
FIRST"'A ID°SUre 10 1 and fumesmay cause carc'n°ma of paranasal sinSla^nx 5^°* d perforatl0n ofthe nasal upturn. 

"" W m  —» f— «* ««PW< to « ennngency metal j  
W"h n00din8 °ff" >"«">" f- « bfittad * eons,,.. a 

ln«^n"n:cRern0Ve,!Xp0Sed Pers°n 10 fresh a'<" and support breathing as needed. 
flaw" ptoS "  ̂°kk" * """• **** *»>**is «*»» •»«"•» I» «-» or>mn vomiting or dianhea, treat ft, 

I PhlYir'iT^fM'fgetAPPr°priate in-Plant' Paramedic, or community medical support. I | | 
I Section 7. Spill, Leak, and Disposal Procedure " — J 

I ggyaafflfiai'5  ̂ "w?* «•»»• .my .»> ignition ,0,^ ̂  
CMefldly scoop spitted tntaial into l̂S KitoS SStaSf '."J A>?"* ̂  Using nonspadmgSi 
release to sewers or waterways. Follow applicable OSHA regulatio^Sc^R H^O nm comP|et'ng material pickup, wash spill site. Do not 
SoSg^rp?01" "•«""* — ** rLmmengatiSoiiot, appfabie Feted, ̂  „d ̂  
RCRA Hazardous Waste (40 CFR 261.33y. Not listed 

<£^1?F)!3Stt4k^,0r,*bIe QU",,i,y (RQJ:' 'b (0.454 kg) [* per Clean Water Act, Sec. 307(a)] 
I k'J^ s ̂ .a SARA Toxic Chemical (40 CFR 372.65) I 
I OSHA Designations I 
I Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) I 
j Section 8. Special Protection Data ' — —— : J 

1 
*wc2,r a NIOSH-approved respirator. For emlrĝ ô onrô nê ratĥ  29 CFR 1910.134) and, if neces-

pbiKSpe;̂  

Sier using this nttuedai. especially before eming, drinking, 

| Section 9. Special Precautions and Comments ~ 1 

°• sesss:iss EEET*•"-*--*-~fc*—«-«»-'^i--..i4'. 
Transportation Data (49 CFR 172.102) I 

IMO SSS: "" *» •» «* «- » "l"' »«e liquid, by weigh,, finely divided, activated, or spent 
ID No.: UN 1378 I 
IMO Label: Spontaneously combustible I 
IMDG Packaging Group: II I 
MSDSCollection References: 26. 38. 73. 84. 85."88 80qfTihh"YnTTn-i imi iig • ..- 7—. I 

b>'M' **•»*> «"'ev, D- „s H 

ŝssssz 
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NFPA 

Material Safety Data Sheets Collection: 

Sheet No. 683 
Polychlorinated Biphenyis (PCBs) 

r—— ^ Issued: 11/88 Revision* A 0/09 
I Section 1. Material Identification •' ' 

Prepay industrial byTc^rination 

=r)'̂  
tothT^ 44vnthria« fTFFW f°Ur u'8" numbers"The first two digits indicating biphenyis (12), triphenyls (54) or 

5nfi' t • ? il atlng we,gl?t percent of chlorine. PCBs' thermal stability, nonflammability and 
tran5fJr cvctnC Ca?ak'!lty ™adethem *** •" electrical equipment Formerly used as additi'ves in hydraulic fluids heat 
transfer systems, lubricants, cutting oils, printer's ink, fire retardants, asphalt, brake linings, automobile body sealants * 
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless 
reproducing paper, PCBs are still used in certain existing electrical capacitors and transformers that require enhanced electrical protection to avoid heating from sustained electric faults. 'formers mat require enhanced 
r M n r i ^ n g r r a  t  i o  n  s :  C A S  N o .  1 3 3 6 - 3 6 - 3 ,  A r o c l o r ,  C l o p h e n ,  C h l o r e x t o l ,  c h l o r i n a t e d  b i p h e n y i s .  c h l o r i n a t e d  d i p h e n v l  

F e n c I O r ' I n e r t e e " ' N o f l a m o l ,  

burned, decomposition products may be more hazardous than the PCBs. onmental hazard. When 

Skin 
absorption 

Section 2. Ingredients and Occupational Exposure Limits ~ ' 
PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphthalenes as contaminants 
1991 OSHA PELs, Skin 

8-hr TWA (Chlorodiphenyl, 42% chlorine): I mg/m3 
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m3 

I ™,°A (Germany) MAK, Danger of Cutaneous Absorption 
TWA (Chlorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m3) 
Category III: Substances with systemic effects, onset of effect > 2 hr. 

half-life > shift length (strongly cumulative) 
Short-term Level: I ppm, 30 min., average value, I per shift 
TWA (Chlorodiphenyl, 54% chlorine): 0.05 ppm (0.5 mg/m3) 
Category III: (see above) 
Short-term Level: 0.5 ppm, 30 min,, average value, I per shift 

1985-86 Toxicity Data* 
Rat, oral, TD: 1250 mg/kg administered intermittently for 25 

weeks produced liver tumors. 
Mammal, oral, TD^,: 325 mg/kg administered to female for 

30 days prior to mating and from the 1st to the 36th day of 
gestation produced effects on newborn (stillbirth; live birth 
mdex; viability index). 

1990 NIOSH REL 
TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m3 
TWA (Chlorodiphenyl, 54% chlorine): 0.001 mg/m3 

1992-93 ACGIH TLVs, Skin * 
TWA (Chlorodiphenyl. 42% chlorine): 1 mg/m3 
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m3 

t S^NIOSH'HHT'T agaif systemic 'nt°xication, but may not guarantee that chloroacne won't occur 
T aee NIUJH. Kites (TQ1350000), for additional reproducuve, tumorigenic, and toxicity data. 

[ Section 3. Physical Data* 
Boiling Point: 644-707 F (340-375 C) 
Melting Point: 42%: -2.2 F (-19 C); 54%: 14 F (-10 C) 
Vapor Pressure: ! mm Hg at 100 F (38 C); lO^to I0'3 mm at 20 C 
Molecular Weight: 188.7 to 398.5 

Specific Gravity: 1.3 to 1.8 at 20 C 
Water Solubility: Low solubility (0.007 to 5.9 mg/L) 
Other Solubilities: Most common organic solvents, oils, and fats; 
slightly soluble in glycerol and glycols. 

| Ach7orinecConati0d°r: ̂  ̂  ̂  m°bilC °i,y ,0 Whi,C C,yStal,ine Solids and hanl non<TStalIine resins, depending upon 

•Physical and chemical properties vary widely according to degree and to the position of chlorination. 

[ Section 4. Fire and Explosion Data 
Flash Point: 286-385 F (141-196 C)OC* Autoignition Temperature: 464 F (240 .. ——__ —- . =_—; -• • v- •" C)|LEL: None reported | UEL: None reported 

*• f'" "" •*? dioxide (CPA , x. 

products, wear a self-contained breathinn anmratuc /cm*\„ fL fii r Because fire may produce toxic thermal decomposition 

• Flash points shown are a range for various PCBs. Some forms do not have flash points. 
| Section 5. Reactivity Data 

»ds. ̂  *•» «- «<—» 
Hazardous Products of Decomposition: Thermal oxidative decomposition fll 12-1202 F (600-650 ni nfPr'RcMn^ a u- wi • 
S"S,f "rfi"8 a***-*-* CCDDs). polya,iotiMcd (K-DF,). x 

Copyright 0 
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No. 683 Polychlorinated Biphenyls (PCBs) 9/92 
Section 6. Health Hazard Data 

animal data) LTnTP amkfplted^-drJ^en' resraftveN*SUhunal^of (overaI1 ®yaluation is 2Ai limited human data- sufficient" 
unbroken skin in toxic amounts witoSffS i^ion . S T ̂  livLer toxins that 0311 be absorbed dtrough ™ 
nfJrnlf60'3 may deve'°P,ater- Genera«y, toxicityincreaseTwha hjherStaSS?PC&oSe^T™!3* '"•£?tissue and severe 
iver also .ncreases with simultaneous exposure to other liver toxins e I chlorinated niv i S.'Z A m0K}ox,c- The toxic action on the 

(abnormal pigmentations, abortions, stillbirths, and underweight birthsfhaveTen ^ drugs Pathological pregnancies 
can be passed in breast milk. PCBs can affect the reproductive svstem of adulN r ,ncrfased PCB s?rum 'evels in mothers; PCBs 
Skin, liver, and respiratory disease. Target Organs- Skin liver 'cal Conditions Aggravated by Long-Terra Exposure-
Inhalation, dermal contact, ingestion. Acute Effects- Exposure to PCB vanor i™"65' r?sP'ratoiy tract. Primary Entry Routes: 
respiratory tract. Intense acute exposure to high concentrations may result m eve ton* 'andTe • ™tatl28 to ^ sk'n- eyes, nose, throat, and upper 
increased blood pressure, fatigue, weight loss, jaundice edema and abdominal min rn^nit' mJUIT-Systemic effects include nausea, vomiting, 
memory loss have also been seen after acute exposure. Chronic Effects- Repeated exposure to PCR^^ra'™ '"M Ps>rcht>motor impairment and 
dryness, thickening and darkening of the skin and naik- cu/ciimn . P^ ,®r P 10 °CBs can cause chloroacne; redness, swelling 
gastrointestinal disturbances; neurological symptoms including headachrdizriness excessive eye discharge; distinctive hair follictes; 
joint and muscle pain; liver enlargement; mLsL^ cl^ges in Womem£id2 hSil rTUSneSS' n™bn«s of the extremities, an<f exposure, but data is inconclusive! g ,n omen'and c,lromc bronchitis. Cancer, primarily liver, is also a possible result of 

transported to an emergency medical facility. Consist?ffiffimmaliatei continuously with flooding amounts of water until 
amounts of water for at least 15 min. Wash exposed area wkh soap3w£iSt' contaminated clothing. Rinse with flooding 
organic solvents to clean the skin. For reddened or blistered sk^ nLrir ^ ? S er washln& necessary. Avoid the use of 
breathing as needed, ingestion: In most cases, accidental PCB ingestion wiH not be reco<»ni7w?^nT10Ve#^p0Sed-^erS0n t0 ^resb a'r and support 
Never give anything by mouth to anunco^douTor cS after vorn,l,n8 would be of any valuu 
Note to Physicians: Monitor patients for increased hepatic enfvmS rhlnmsu-m. •*** substance may cause aspiration. Consult a physician. 
Diagnostic tests include blood levels of PCBs and altered liverenzymes gastrointestinal, and neurologic symptoms listed above. 

Section 7. Spill, Leak, and Disposal Procedure* 
CnHI/f aaI>. c ^ \ ^ 

I should protect against vapor inhalati'onMd^in « eyecon^U^anaJI *S°laIe CleanlrP personnel 

I systems. However, in the presence of organic solvents, PCBs mlv leach raniHiv tiw! ^ t£CPe?H/ '®acb significantly in most aqueous soil 
over time may be significant. DisposalSoVerPCB^disposld^ ?fPCBs fro™ be slow, but 
EPA-approved alternative disposal methods. Each disposal method has various^riterii ConteM^Sr llmnM118' gr"emc!fncy boi,ers- landfills, and 
recommendations. Follow applicable Federal, state, and local regulations y PP °r 3 llCCnSed contractor for detailed 1 

J krA Designations 
I  c i D A  H a z a r d o u s  W a s t e  ( 4 °  C F R  2 6 L 3 3 ) ;  N o t  l i s t e d  .  , .  
SARA Extremely Hazardous Substance (40 CFR 355V Not listed ^ Designations 
Listed as a SARA Toxic Chemical (40 CFR 372 65) Listed 253,1 Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

[SmmKLAH°™*m <40 CFR 302.4): Ftol Rrponab,. Quantity (RQ), 1 lb(0.454kg) [• perCWA, See. 3II(b){<t) 

I Section 8. Special Protection Data " ~~! 

im.ro 
FollowOSHA respirator regulations (29 CFR 1910.134) and, if necessary wear a MSHA^trvw0^^w6 P"°r tp r<Sp,rator selection and use. 
suitability to provide adequate worker protection forgiven working conditions level ^ • reSp,rafor' respirator based on its 
Minimum respiratory protection shouW include a combi^tenSfu^ a-nd prcsence of sufficient oxygen, 

j upon the situation. For einereency or nonroutine ODcrations ^dennino cniiic r»*i*** i por cartridge or canister or air-supplied, depending 
\purijyingrespirators do «o/pro*c/*" 

tron program that includes at least: medical certSon, training, fitSn7 Mri^fc^rim^en^i , 3 written respiratoiy protec-
I and convenient, sanitary storage areas. Other- Wear chemical1 vnmipr i;w il~ ^ lronmenta'monitoring, maintenance, inspection, cleaning 

rubber, neoprene, teflon, and fluorocarbon rubber have break Lough tmeferrat'eMhM ShTv^iii^ 6^ l° -5reVent 3,1 ^in contact- Butyl 
ventilation systems to maintain airborne concentrations below the OSHAPElTsrc ?w i^vX!?, ' at,°.n1: Prov!de S«neral ^d local exhaust 

I contaminant dispersion into the work area by controlling it at its source <,03> Safetv Staiinnc M t ventilation 15 preferred because it prevents 
stations, safety/quick-drench showers, and washingfacilities C«fSn»tL.IKS? Stat,?n* Make stablethe work area emergency eyewash 
and launder before reuse. Segregate contaminated clothing in such a manner so that k noH^ate#C°n?m.,^t,id w?rk c,othes from street clothes 
quality assurance to ascertain the completeness of the cleamno nrrto^.,^*- D no direct contact by laundry personnel. Implement 
Never cat. drink, or smoke in workareasPractice ?^SfZlT'«Cm0-e ̂  matenal from your shoes and clean PPE. Comment* 

1 using the toilet, or applying cosm^i/' raCt,CC g°°d pCrS°nal hyg,cnc afterus,ng tf>'s material, especially before eating, drinking, smokfog. 
I Section 9. Special Precautions and Comments 

Controls: To reduce potential heakh'ra^d^us^sufficienTLlm Sha^t'temilmronto cont0l|U''rh C°ntr0' equ!pment" Engineering 

lung and reproductive system. Monitor PCB blood levels CoLider possibleIffecre^'^rh!^1exammal'°.ns1with emphasis on the skin, liver, 
employment and for the following 30 yrs „ possible effects on the fetus. Keep medical records for the entire length of 
nnTcL- „ , , Transportation Data (49 CFR 172.101) 

lnSf,hS|:teT;/olychlo™'",blpta),'s <*.««» u«««tou 

DOT°Pael.ingGroup-1| b N„;rrr,S;^: ,73 202 '°°L 

?OT Label: CLASS 9 .) Balk Pa.b.g.ag: „3 2„ v-dVw CSmtl 
special Provisions (172.102): 9. N8I a) Vessel Stowage: A 

— , 



Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Section 1. Material Identification 

Material Safety Data Sheets Collection: 
Sheet No. 317 
Toluene 
Issued: 8/79 Revision: E, 9/92 Errata: 2/94 

Winer resignations. t,Ab No. 108-88-3, Methacide, methyl benzene, methylbenzol, phenylmethane toluol Toln-^i 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers'Guidd1^ for a suppliers list 
Cautions.Tolueoe is an eye. skin, and respiratory tract irritant becoming narcotic at high centrations Liver and kidnev 
has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flamrLble 

NFPA 

* Skin 
absorption 

effects 

Section 2. Ingredients and Occupational Exposure Limits 
may contain a sma" amount of benzene (- 1%), xylene, and nonaromatic hydrocarbons. 

HMIS _ . 
^ viltOtUC 

F 3 
R 0 
PPE-Sec. 8 

1991 OSHA PELs 
8-hr TWA: 100 ppm (375 m^m3) 
15-min STEL: 150 ppm (560 mg/m3) 
1990 IDLH Level 
2000 ppm 
1990 NIOSH RELs 
TWA: 100 ppm (375 mg/m3) 
STEL: 150 ppm (560 mg/m3) 

1992-93 ACGIH TLV (Skin) 
TWA: 50 ppm (188 mg/m3) 

1990 DFG (Germany) MAK* 
TWA: 100 ppm (380 mg/m3) 
Half-life: 2 hr to end of shift 
Category II: Substances with systemic effects 
Peak Exposure Limit: 500 ppm, 30 mm 

average value, 2/shift 
* Available information suggests damage to the developing fetus is probable. 
tSee NIOSH, RTECS (XS5250000). for additional irritation, mutation, reproductive, and toxicity data 
Section 3. Physical Data ~~ ~ ' 

1985-86 Toxicity Dataf 
Man, inhalation, TC^: 100 ppm caused hallucinations, 

and changes in motor activity and changes in 
psychophysiological tests. 

Human, oral, LD^: 50 mg/kg; toxic effects not 
yet reviewed 

Human, eye: 300 ppm caused irritation. 
Rat, oral, LDj,,: 5000 mg/kg 
Rat, liver: 30 pmol/L caused DNA damage. 

Boiling Point: 232 F (110.6 C) 
Melting Point:-139 F(-95 C) 
Molecular Weight: 92.15 
Density: 0.866 at 68 F(20/4 C) 
Surface Tension: 29 dyne/cm at 68 F(20 C) 
Viscosity: 0.59 cPat 68 F(20 C) 
Refraction Index: 1.4967 at 20 C/D 

Water Solubility: Very slightly soluble, 0.6 mg/L at 68 F (20 C) " 
0'Mr^,Uf,i,itieS:uSOlublfin acet0ne> aIcoho1-ether' chloroform, glacial acetic 
acid, petroleum ether, and carbon disulfide. 

Vapor Pressure: 22 nun Hg at 68 F (20 C); 36.7 mm Hg at 86 F (30 C) 
Orfnr tk'' V"P°/^rity (Air = 0.075 lb/ft3 or 1.2 kg/m3): 0.0797 lb/ft3 or 1.2755 kg/m3 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 
Section 4. Fire and Explosion Data 
Flash Point: 40 F(4.4 C) CC | Autoignition Temperature: 896 F(480 C) I LEL: I 27%~W^ T 

?uishinp Mnlii! «g o riaoo ID 1.1 - i /. . ' • I. 
^ay b^fnSS JStolucne3 fi^So^wrnm'and1m!ly"actulny^l^^ o^SfH* 'aJ,c°h°|-resista,,t'foam. Water 

F i r e - f i g h t i n g  ̂ o c e d u r « S u « K ^ o S ^ ^  M a y  c u m u l a t e  s t a t i c  e l e c t r i c i t y .  S p e c i a l  
with a full facepiece operated in pressi^eS^po^^^^^^ self-contained breathing apparatus (SCBA) 
protection. Apply cooling water to sides of tanks until well after fire is out Stav awav frnm <r »pr?CC2Ve clothing provides only limited 
monitor nozzles or unmanned hose holdere;if imSbTe wSw SlSht Formassrve fire in cargo area, use 
venting safety device or notice any tank discoloration due to fire because a BLEVEftaHihlmT y ,f y°" ̂  a "sing sound from 
Do not release runoff from fire control methods to ^wers or XeSST ( 8 q ^ "g Vap0r ̂ P108'0") mayimminent 
Section 5. Reactivity Data" 

a-— -
silver perchlorate, bromine trifluoride tetranitromethane and I 3 dichln^s ^ j ,"llrlc acid + su,furic acid, dimtrogen tetroxide, 
heat ignition sources, or incompSCondltl?ns to Avoid: Contact with 
dioxide, and acrid, irritating smoke. ofDecompositron. Thermal oxidative decomposition of toluene can produce carbon 

Section 6. Health Hazard Data 

damage. 93%of inhaled iota*isSSned in t0 C°ma 33 we" 35 ,iver 

The remainder is metabolized to o-crcsol and excrcS oreSSSl^SSL Tr hiPPuric acidand e^reted in urine. 
Uc with benzene, asphalt fumes, or chlorinated hydrocarbons (i e Dcrchloroethvlenel Thh™* •Sm r"ed,by, a'coho1 ingestion and is synergis-
cm-/hr. Toluene is absorbed quicker during exercise than at rest T°'"®ne iy a sorbcd throu8h the skin at 14 to 23 mg/ 
lipid solubility. There is inconsistent data on toluene's ability to damaaebone n^w-'^hln^'" obeseversusth'n victims; presumably due to its 
biopsy showing bone marrow hypo-plasia. These rennrtc J <•„ marrow, chrome poisoning has resulted in anemia and leucopenia with 
nants. Chronic inhalation during pregnancy has been associated with termoeen^effertfnn th^ ^i*^ may.haVe been duc t0 benzene contami-
attentional deficits, developmental delay + languSmSent.w5hS^.2f^H h ™cr«=ephaly, CNS dysfunction, 
fissures, with deep-set eves, low-set ears, fiat nasal bridge with a fmall nose^nfrm^' -fk! mc udlng a sma" midface, short palpebral 
causes an autoimmune illness in which the body produces antibodies that cause intolLnof!its ownSey ^ S°mC eV]dm<X ^ 

\ny commefc„| w„huu, , pfoh|b||ed ! Continue on next page 



No. 317 Toluene 9/92 
Section 6. Health Hazard Data 

weakness, confusion, dizziness, headache, dilated pupils watering ere nervousness ri!sp,rat0°'tract lrntafi°n, fatigue, 
Death may result from cardiac arrest due to ventricular fibrillation ^ktecholamin«TosT I 0 progress,HSt0 narcotic coma, 
transient corneal damage and possible burns; Prolonged skin contact Irark tn dn/ino r 3 J splashed in the eye causes conjunctival irritation, 
symptoms associated with inhalation Chronic Effects- Svmntnmc im-inHc fissured dermatitis. Ingestion causes GI tract irritation and 

amounts of water until transported to an emergency medical farilitv Consult an onhth^lm^,o « US ^ and continuously with flooding 
clothing. Rinse with flooding amounts of water for at least 15 min Wash «nnw/anHi ™ologist immediately. Skin: Quickly remove contaminated 
fresh air and support breathing as needed Tngest^S ™ ^ ̂  ̂  Inh1a,ation: Re™ve exposed person to 
center and unless otherwise advised, have that conscious and alert pSon drink 1 to 2 Elasses^f^terto^u^1 n"8 Conta^t.a P°«on control 
danger of aspiration into the lungs. Gastric lavage may be indfcSS^ J*-* beca«* of 
aspiration risk when deciding for or against gastric lavage Note to Physicians- Monitor cardiac fiuSbe weighed «•«* 

Section /. spin, Leak, and Disposal Procedures 1:1:1 - - h 

noneOmbustible material Dike far ahead of large sDills for later reclamatmn nr^f^ir: ^ safd: vermicuhte, or other absorbent, 

DispcnAconnedSffijfEXSSffiS 
absorption units (carbon ratio 1 kg to 10 kg soluble material! Rernm timet. r,~ i i . ""^ugh duaI media filtration and carbon 
,Sdes<SSnsf0rdetailed^recommendations. Follow applicable Federal,state, ™d5^w^o|av,ty separator. Contact your supplier or a 

listed as a RCRA Hazardous Waste (40 CFR 261.33); No. U220 OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355) TPQ- Not listed listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1 -A) 

»»*«»*> 
listed as a SARA Toxic Chemical (40 CFR 372.65): Not listed 
Section 8. Special Protection Data —— -—— 

advice prior to respiralor selection and user Follow OSHA respirator regulatolStmlmM ml ??hC>'' Kt,pir*rur: Serit proresslonnl 
approved respirator For < 1000 own use ahv chem^i g. atlon^(29 CFR ,9I°-134>and. 'f necessary, wear a MSHA/NIOSH-
(SAR). or SCBA. For < 2000 ppm ua: any SAR operatcd^S^ ^ SUppl,ed-air respirator 

respirator with a full facepiece having a chin-style, front or back mounted nroanin Zl •. c facepiece, or any air-purifying 
spills, reactor vessels, or storage tanks) wear an SCBA Wartime' Air aurififao ^ canister. For emergency or nonroutine operations (cleaning 

gloves, boots, aprons, and gauntlets to prevent skin contact Pnlwinvi aimh«i ,,J^ ! iT t,^ L ^g ar®as-other: wear chemically protective 
mended as suitable materiSotPPEvSStiX ProSe geS^l^ T°T 8 ̂  Viton « r®com" 
the OSHA PELs (Sec. 2). Local exhaust ventilation is mtfet^dtacrtra - t0.ma,ntam a,rbonie concentrations below 
source.(l03>Safety Stations: Make available in the work area emX^ev eVew^hTJ* Woirk "** * contr«>"'ng it at its 
Contaminated Equipment: Separate contaminated work clothes froihstreet clnih«'quick-drench powers, and washing facilities, 
clean PPE. Comments: Never eat. drink, or smoke in work areas Practice good ft"* r®use-Remove.toluene from your shoes and 
drinking, smoking. Using the toilet, or applying cosmetics. personal hygiene after using this material, especially before eating* 
Section 9. Special Precautions and Comments 

i sparks, electrically ground and bSd all equipmentused wihSu^ Warehous<y roo™-or *«"«. To prevent static 
equipment. Check that toluene is free oforcSnSs< 1% berJSe teforeInsta,J C,ass '• Group D electrical 
sufficient dilution or local exhaust ventilation to control airborne nwuminuniu f. To reduce potential health hazards. Use 
trative Controls: Adopt controls for confined spaces (29 CFR 1910 1461 ifem^ni^T"1^"1 <jonccntrah°ns at the lowest practical level. Adminis-
Consider preplacement and periodic medial exams of exposed' vorkers ihJiTS^T r^V ̂  !^UCnc leVe'S (h°'eS-wells< stora§e *"»*>• 
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regSS^ 

Transportation Data (49 CFR 172.101) 

ID No.: UN 1294 b Nrn-bu?k Packaping- 70? a Passenger A.rcraft or Railcar: 5L Vessel Stowale: B 
sasKaw0 

Special Provisions (172.162): T1 

l76~ "SO 
• TVHifhl 1* h r -- nil —— I ^ u * *P 

p. y " **«>>•? « W.ub.lnv ot <uch mlormmun .lor »ppl,c«,on to ihp pordmcrt .meodci pu,p„« „ fOT «P nprcsoitaion «KluJuniM no 



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 311 
Methyl Chloroform 

Issued: 11/75 Revision: F, 3/92 Errata: 
| Section L Material Identification 

In recent years, methyl chloroform has found widespread use as a substitute for carbon tetrachloride. p 8-
Other Designations: CAS No. 71-55-6, a-trichlorbethane; Inhibisol; 1,1,1-trichloroethane- Strobane 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers'Guide™ for a suppliers list 
amccnUations Chl0r°f0nn ,S a skm'eye' ^ resPirator7 tract irritant and can become narcotic with an anesthetic effect at high 
* Data on skin absorption via methyl chloroform is conflicting/'") Some studies show definite absorption where others don't 
Section 2. Ingredients and Occupational Exposure Limits" ^ "— 

6/92 

"38" 

| Methyl chloroform, ca 92 to 97%* 
1990 OSHA PELs 
8-hr TWA: 350 ppm (1900 mg/m3) 
15-min STEL: 450 ppm (2450 mg/m3) 
1990 IDLH Level 
1000 ppm 

1991-92 ACGIH TLVs 
TWA: 350 ppm (1910 mg/m3) 
STEL: 450 ppm (2460. mg/m3) 

1990 NIOSR REL 
15-min Ceiling: 350 ppm (1900 mg/m3) 

1990 DFG (Germany) MAKs 
TWA: 200 ppm (1080 mg/m3) 
Half-life: 2 hr to shift length 
Peak Exposure Limit: 1000 ppm/30 

min (average value)/2 per shift 

1985-86 Toxicity Dataf 
Human, oral, TD^: 670 mg/kg produced diarrhea, nausea, and 
vomiting 

Human, inhalation, LC^,: 27 g/m3/10 min; toxic effects not yet 
reviewed 

Man, eye: 450 ppm/8 hr produced irritation 
Rat, inhalation, TC^: 2100 ppm/24 hr for 14 days prior to 

mating and from 1 to 20 days of pregnancy produced specific 
,.. , .. . . „ ... developmental abnormalities of the musculoskelatal system 
oxide se^ C0rr0Si0n of aluminum and «her metals. Typical inhibitors are oitromethane, butylene 
t See NIOSH, RTECS (K.J297SOW), for additional irritation, mutation, reproductive, and toxicity data. 

! Section 3. Physical Data 
Boiling Point: 165 F (75 C) 
Freezing Point: -22 F (-30 C) 
Vapor Pressure: 100 mm Hgat 68 F(20 C) 
Vapor Density (air= 1): 4.55 
Corrosivity: Readily corrodes aluminum and its alloys 
Refraction Index: 1.43765 at 69.8 F (21 C) 
Viscosity: 0.858 cP at 68 F(20 C) 

Molecular Weight: 133.42 
Density: 1.3376 at 68/39.8 F(20/4 C) 
Water Solubility: Insoluble 
Other Solubilities: Soluble in acetone, alcohol, ether, benzene 
carbon tetrachloride, and carbon disulfide 

% in Saturated Air: 16.7% at 77 F(25 C) 
Relative Evaporation Rate (butyl acetate— I): 12.8 A , _ , ^ , ' IMUIUTC bTapuiauua naieiouiyi a< 

Appearance and Odor: Colorless liquid with a sweetish, chloroform-like odor. The odor threshold is 44 ppm. 
Section 4. Fire and Explosion Data 
Flash Point: None (in conventional CC tests) [ Autoignition Temperature: 932 F(500 C) 

Section 5. Reactivity Data " 

.ill! 
Section 6. Health Hazard Data ~ " ~ 
Carcinogenicity: The IARC (Class 3, inadequate evidence)"64' NTP(M2> and OSHA'164) An nnt iicr „Li <• : 

I 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, central nervous (CNS) and cardiovascular (CVS) systems. 

Copyright 1992 Genium Publishing Corporation'. 
Anv commercial use or reproduction without the publisher's permission is prohibited 

Continue on next page 



No. 311 Methyl Chloroform 6/92 

Section 6. Health Hazard Data, continued ————_ 

flooding amounts of water for at least 15 min Wash exnosed aJ™ r Q"'cldy remove contaminated clothing. Rinse with 
Inhalation: Remove exposed person tofi'air32K£3twS ̂  °r bliste^d skin- ~^!t a physic! 

I ^TVUu?ug P^0"- Contact a poison control center, and iSriess otherwfs^adWsS" SvfthT™ ^ mouth t0 ^ unconscious or 
dilute. When deciding whether to induce vomitintcarefX co^ ^ conscious and alert person drink 1 to 2 glasses of water to 
amounts are recently ingested (absorption into the body is not yet likely to have wcuir^andmp^Th0!"' ^ ava,lab,Iity of medical help. If large 
not readily available, induce vomiting. Otherwise vomiting is not medical help or transportation to a medical facility is 

Section 7. Spill, Leak, and Disposal Procedures 

0iT kM Cleanup Perso,mel should^^^ny^nc^^at^^^or^ro^tiV^l^in^^rs^l s^lf' '.fT'1'0" sources. If possible without risk, shut 
I ^sorbent, noncombustible material. Using nonsparking tools place in suitable cmtafne^ fn^ln^if' fP W1- e^th',sand' vermiculite, or other 
| of liquid spill for later disposal or reclamation. Report any rotate inexSofK ,aiS® sPi,ls-dike far ahead 

Environmental Transport: In water, methyl chloroformsh«f is W to KdeSSSfS"* regu,at'°ns (29 CFR 1910.120). 
in groundwater. On land it volatilizes due to its high vapor pressure v£f£"*!?? T1"8 cond"'ons. It is very persistent 
be transported long distances and returned to earth via rain It is slowly degraded bv reaction with wi ^ to dle atmosphere, methyl chloroform can 

gK~^Co^^3u1^i»0r.Bc«0^c0nD^ilbr^Sre^24^S^^IS&SS^SESSS!^S3iUoM Listed as a RCRA Hazardous Waste (40 CFR 261 33) No U226 PSi2^ Desig"at'ons 

L?Rnwi£m2^1W0"?^sa,,"• <«CFR302.'<):RidableQuantity ^A"C*™"-™<»CFR 1910.1000,TableZ-l-A) 
cibiVT s>' F?RCRA-S"-3001.CWA.Sec.307(a),andCAA, Sec 1121 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data" 

Because «!£ P" 0SHA ^ ** face-protection regulations (29 CFR 1910.133). 

I weYaEhS ^te'respfraSSd^ ilYsuiSlityTo^viSYdea(29 CFR ,9,a ,34> md> if necessary, 
condiuons, level of airborne contamination and presence of sufficient mvom F adequate worker protection for given working 
vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirhors do nor^rr^ or "onroutmc operations (cleaning spills, reactor 
are used, OSHA requires a respiratory protectionTrogram SKma^er"de^ient ̂spheres. If respirators 

j inspection, cleaning, and convenient sanitary storage areas. fit-testing, periodic environmental monitoring, maintenance, 

breakthrough liines (BTs'trfShTtSdw 79£ mS*? °r pralo,'el?1 skm contact. Viton and butyl rubber (with 
T* "**'•" toSSS'JtSSSTa" ™<Tta f"proM,e ""p-™. Myvittyi 

this material from your shoes and clean personal protective equipment Launder contaminated work clothing before wearing. Remove 

smoking, using the toiktTA^ Practice good personal hygiene after using this material, especially before eating, drinking, 

I Section 9. Special Precautions and Comments 

pressure-spraying equipment when methyl chloroform is involved. itor inhibitor levels. Do not store in aluminum containers or use 

mafntain concentrations ^hflowes^Sa^ control airb°rne contaminants and to 
manufacturing, use. storage, transfer, and shipping P ' clecIncal|y ground and bond all equipment used in methyl chloroform 
Administrative Controls: Consider preplacentcn, a* period* medical tmt. of exposed wmk.rs dud emphasize CNS. CVS. live, and skin 

nrvr uI''1Fi»RF'ame: '•'•'*rfichloromhane'' ° ataO'^*RR'73*'®I..II)2) • „ 
DOT Hazard Class: ORM-A !™0 Shipping Name: U.I-Trichloroethane 
ID No.: UN2831 I1*10 Hazard Class: 6.1 
DOT Label: None ,D No- UN2831 
DOT Packaging Exceptions: 173.505 La.bel: St. Andrews Cross 
DOT Packaging Requirements: 173.605 IMDG Packaging Group: III 

[ MSDS Collection References: 26.  38, 73,89. 100.  101 103 124 126 127 in mi i t  a  ,ao .<• ,  .  
Prepared by: M Gannon HA ln<ln«iri»l 11 vol..,,,. D.'t ' 3 _ \,48> ,53- ,59' 162- '63. 164 Prepared by: M Gannon. DA: Industrial Hygiene Rcview:'nwilsOT. ClH; Medical Reviwd A^'ntrn'nlfmm _ . ,, 
Capynghl 01 F)i by Gen turn Publishing Corpomiun A"V:iiriinicrcnluKofreproduclion without the publtshttr'e no •••"'. ' __y^J^SlUarUMS^^^^^^64 



Section 1. 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518)377-8854 

Material Identification* 

Material Safety Data Sheets Collection: 

Sheet No. 318 
Xylene (Mixed Isomers) 

Issued: 11/80 Revision: E. 9/92 Frrata-

R 
I 
S 
K 

NFPA 

| adhesive* a cleaning agent in microscope technique; as'a solvent for Canada balsam Sscow ̂ TfS lommnZ • 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers1 GuidtP* for a suppliers list. 
?"'!;!!! Xy'eTne iS 30 !yC' Ski"' mUC0US tnembrane irritant and maY be narcotic in high concentrations. It is a daneernu, fir, 

. Section 2. Ingredients and Occupational Exposure Limits ~~ ~ 

1991 OSHA PELs 
8-hr TWA: 100 ppm (435 mg/mJ) 
15-min STEL: 150 ppm (655 mg/m3) 
1990IDLH Level 
1000 ppm 

1992-93 ACGIHTLVs 
TWA: 100 ppm (434 mg/m3) 
STEL: 150 ppm (651 mg/m3) 
BEI (Biological Exposure Index): Methylhippuric 

acids in urine at end of shift: 1.5 g/g creatinine 

1990 NIOSH RELs 
TWA: 100 ppm (435 mg/m3) 
STEL: 150 ppm (655 mg/m3) 

1985-86 Toxicity Data* 
Human, inhalation, TC^,: 200 ppm produced 
olfaction effects, conjunctiva irritation, and other 
changes involving the lungs, thorax, or respiration 

Man, inhalation. LCU: 10000 ppm/6 hr; toxic 
effects not yet reviewed. 

Human, oral, LDU: 50 mg/kg; no toxic effect noted. 
Rat, oral, LDJO: 4300 mg/kg; toxic effect not yet 
reviewed. 

Rat, inhalation, LC^: 5000 ppm/4 hr, toxic effects 
not yet reviewed. 

1990 DFG (Germany) MAK 
TWA: 100 ppm (440 mg/m1) 
Category II: Substances with systemic effects 
Half-life: < 2 hr 
Peak Exposure: 200 ppm. 30 min, average value, 

4 peaks per shift 
' See NIOSH. RTECS (XE2100000), for additional mririn, a,„ 
Section 3. Physical Data 
Boiling Point Range: 279 to 284 F (137 to 140 C) 
Boiling Point: ortho: 291 F(144 C); meta: 281.8 F f 138 8 CV 
para: 281.3 F(I38.5 C) U 

Freezing Point/Melting Point: ortho: -13 F(-25 C)-
. meta:-533 F(-47.4 C); para: 55 to 57 F (13 to 14 C) 

Vapor Pressure: 6-72 mm Hg at 70 F (21 C) 
Saturated Vapor Density (Air = 1.2 kg/m3): 1.23 kg/m3.0.077 lbs/ft3 

Appearance and Odor: Clear, sweet-smelling liquid. 
Materials with wider and narrower boiling ranges are commercially available 

[ Section 4. Fire and Explosion Data 
Wash Pomt; 63 to 77 F(17to25 C)CClAutoignitionTemperature:982 F(S27 C)fm-)lLEL: I I (m- ».v nor^vlrrr-t. 
Extinguishing Media: For small fin-t J -Z' —- 1 \p-t |UEL: 7.0 (m-. 

Molecular Weight: 106.16 
Specific Gravity: 0.864 at 20 C/4 C 
Water Solubility: Practically insoluble 
Other Solubilities: Misclbie with absolute alcohol, ether and 
many other organic liquids. 

Octanol/Water Partition Coefficient: logKow = 3.12-3 20 
Odor Threshold: 1 ppm 
Viscosity: <32.6 SUS 

•); 6,7(0-) 

electricity may occur from vapor or liquid flow sufficient to cau« hazard indoors, outdoors, or in sewers. Accumulated static 
thermal decomposition products, wear a self-contained breadline ann^n?cflrRAi -fk 8r !!>g ?cedures: Because fire may produce toxic 
pressure mode. Structural firefighter's protective ciothine will f * ?JS faceP'ece operated in pressure-demand or positive-
Otherwise, cool fire-exposed containers until well after fire is exfineuish^^ r d Wlthout u-movc containers from fire area, 
massive cargo fires. If impossible, withdraw from area and let fire hum wiiMfLu e """tanned hose holder or monitor nozzles for 
«nfi,gs,f4 dc.icc, P.SA Ca" 0fa"1, wising sound (torn 
Section 5. Reactivity Data " 

1 polymerization cannof^r^vlene is««ily fh^rinal^ f S t 0 n 8 - i - a " d  h , a n d l i " e  c o n d i t i o n s .  H a z a r d o u s  
acids and oxidizers and I 3-dichloro-5 5S,h^ Md £h!ra,Cal. '""mpatibilities: Incompatibilities include strong 
coatings. Conditions to Avoid: Avoid'heat and ignition sources and'inc^rafiW^H^rdL^a"ack^omc forms of Plasti". ™bber- and 
decomposition xylene can produce ca^^roside.^^^iriooosid.^d^-uioush^drocariwn^imdMr"' 801,11 rc> 'l: CnTla' ox'^al^vc 

Section 6. Health Hazard Data 

m^b^.^dresprramr^fr'lct iiriE.' WutJonstSma ^.can:i ,n.^cn- Summary of Risks: Xylene is an eye. mucous 
concentrations. It is a central nervous system (CNS) deoressanranH-u h^h 3thingdifficulties which may be delayed in onset can occur at high 
xylene exposure. With prelong^or re^eS S2SSSS -f™ h'^ ""centrat.ons "use coma Kidney iiid liver damage can occurtith 
is less toxic than benzene. Prior to the 1950s benzene was often fmmif« dsfa"ln8 dermatitis. Chronic toxicity is not well defined, but it 
dyscrasias are questionable sLe Ac toe Ks^SflSS? £ ofxy'eLnc «•* eff«is attributed to xylene such as blood 
xylenes. Chronic7xjx*uretohighSSJW-'3' benaine-free md blood have not been isociated with 

I counts as well as in^Vin plMdcUomir ^ Stud,cs l«vc demonstrated mild reversible decrease in red and white cell 
copyngta o I Wi CtBium Pubioiu,, CarponbM ^ ^ ^ ^^ Continue on ne* page 



No. 318 Xylene (Mixed Isomers) 9/92 
I SectioETSTjlealth Hazard Data, continued' 

sag|s?mTa«a«^  ̂
cause doziness; nausea, vomiting, and abdominal pain; eye. nose, and throat irritation resntot^trSS^W ^ "C «oncen^'ons may 
in lung); drowsiness; and unconsciousness. Direct eye contact can result in coniunctiviti^nH^^^i J leading to pulmonary edema (fluid 
uon in the oropharynx and stomach and transient CNldeprossion. dause »*»"% seia 
defatting of the skin leading to dermatitis. Repeated eye exDosure to hith vaDor concemritinnc 8 skin contact may cause drving and 
dulfril neUr0pat^y' and ,iver dan,afe- Other symptoms of chronic exposure include headache fatigur^ubi|:i^c^on>d^aet^ripheral and disturbances such as nausea, loss of appetite, and gas. lauguc. irritability, chronic bronchitis, and GI 

"JKdiattly. Skin: 0*** remove eoimminaled »Ws5m 
I Mid water. For reddened or blistered skin, consult a physician, Carefully dispose of contaminated rlnrhinotf! Wash exposed area with soap 
I Remove exposed person to fresh air and support breathing as needed. Monitor ex Dosed Derson for remlnfnn>l!i'1;ay a hazard. Inhalation: 
I anything by mouth to an unconscious or convulsing person. Contact a noison cnntmi r.£L , H (esPlra'°fy dlstross; Ingestion: Never give 
spontaneous vomiting should occur, keep exposed person's head below the hips to Dreveni ami^"nCS/h° TiSed,<'0 "ol induce vomiting! If 
Aspiration of a Jew millimeters of xylene cafcause (breathing liquid xylene into the lungs). * 

I or the ether glucuronide of orrAo-tolui'c acid may be useful in diagnosis ofmeta nn'm »nrf °ti er*lorr*iaSe Note to Physicians; Hippuric acid 
lavage if a large quantity of xylene was ingested* Proceed CXposure' "Wely. Consider gastric 
intubation with inflated cuff. 8 age with protection of the airway from aspiration; consider endotracheal 

Section 7. Spill, Leak, and Disposal Procedures " —-

-Sr"*1 tof •* ***»: - J spill mm, Qcanim 
blanket release and supprS vapo^ Wa^r sorav mav mduce " andw,thout u.ndu,e ns> «0P leak. Use appropriate foam to 
and evaporate in appropriate exhaust hood or absorb with sand or some non^ombuflrble abwrl^nf^H05? spaccs-For srna^!' SP'"S> absorb on paper 
large spills dike fai-rtdad of liquid to contain.Dop,acc ,nJcontainers Plater disposal. For 
divert to impermeable holding area. Apply water spray to control flammahlf vsm ^?, ^ ̂ eJvers,or drams-0n land, dike to contain or 
water, contain material with natural barriers boorow2S^lSh2!S,rSf rer"ove^atenal with pumps or vacuum equipment On 
Repon any release in excess of 1000 lb. Follow applicable OSFLA regulations'(29 ell 19mMi5V!!!?-,0n ? t°iemovc sPi'le.d material. 
(ration is expected. Biological oxygen demand 5 (after 5 davs at 20 A* 0 (A fin • \ c .,r.onmen transport: Little bioconcen-
conditions of bioassay not spec, fie! no spSciSw Svironmfnial ̂ ™^nlTO;^!Sr,C,,y-Vi,ue,:i*D» Goldflsh' 13 mgA724 hr. 
photochemically produced hydroxyl radicals with a half life nnoino frnm i ^7 u - atmosphere, xylenes degrade by reacting with 
per day. Xylenes ̂  resis^Ito Sml Abs^pU^n^^Wi^VvienL have lov/tr*11"^l0*'8 hr '.n winter or a typicnl loss of67-86% 
will volatilize and leach into groundwater. Disposal: As a hydrocarbon! xvlene^s a ads0rP!,0".t0 ?01'31,(1 wben spilled on land, 
EPA DMignationsCt0r ^°rdeta''ed recornrncndati°nS- Follow applicable Federal, sUtel^Tlo^re^ulat'ions lncineration. Contact your supplier 
SARA Extremely Hazardous Substance (40 CFR 355)- Not listed Designations 
Listed as a SARA Toxic Chemical (40 CFR 372.65) Listed as an Air Contaminant (29 CFR 1910,1000, Table Z-l-A) 
Listed as a RCRA Hazardous Waste (40 CFR 261.33); No. U239, F003 (spent solvent) 

(40CFR 302 4): Ftal »<»•"«»'»<«* •*> r p« c,« w»„ ac. 

Section 8. Special Protection Data 

Follow OS HA respirator regulations (29 CFR 1910.134) and if Pessary SrMsl^^^^nimved6 Pn°rt° r"pirator selec,ion and use. 
ppm use any chemical cartridge respirator with organic vapor caroid^™Z!» VT^ •'"approvcd resP'mtor. For concentrations >1000 
supplied-air respirator; or any self-contained breathing apparatus For emergent wu" ' "l-'r"" y'"g r?sp,l?t?r w,lh or8amc vapor cartridges; any 
storage tanks), wear an SCBA. Warning! Air-purifying rS^ators do nMnn,^Z "onrDutlne ^rations (cleaning spills, reactor vessels, or 
cally protective gloves, boots, aprons, and gaumlcts to prevent0ther: Wear chemi-
fluorocarbon rubber (Viton) as materials for PPE Ventiiarinn. P « A . ,dl breakthrough times > 8 hr, consider polyvinyi alcohol and 
trations below the OSHA PELs (Sec. 2). Local exhaust veStion is'JrefS^a, ̂  vcmila,i?n s>'stems t0 maintain airborne conccn-
controlling it at its source/103' Safety Stations- Make avaiistole ?n prevents contaminant dispersion into the work area by 
washing facilities. Contaminated touioment- ™ ? ^ ^ om«8ency eyewash stations, safety/quick-drench showers, and 
before wearing. Remov?«his ^ street clodies. Launder conuuninated work *0^ 
^ uiin, „ roleria, t̂&rarjagsaa •»-
Section 9. Special Precautions and Comments —^ 1 

and hem oSioIi°%1ect°rical!J ^c''"v^"tdatcd Place- ^ .from «rong oxidizing materials 
potential health hazards, use sufficient dilution or local exhaust veniil-»tin^tn f u containers. Engineering Controls: To reduce 

?nc'udin  ̂a°con îl̂ 'blo r̂ coimk'a'rou îw r̂in^yri8 ar̂ l̂ r flmctioif ®dCpeS!d  ̂mSfad otaminatlons 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations Quantity Limitations 
?! cpPf*°!}s: 173.150 a) Passenger. Aircraft, or Railcar: 5L 

b) Cargo Aircraft Only: 60L b) Nonbulk Packaging : 173.202 
c) Bulk Packaging: 173.242 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: -

DOT Shipping Name: Xylenes 
DOT Hazard Class: 3 
ID No.: UN 1307 
DOT Packing Group: II 
DOT Label: Flammable Liquid 
Special Provisions (172,102): Tl 

167. .7,, ,74. 176, 180. 

£5^b1,'? iT° "10 "" ""Ub,'"y «* pwpoMl 10 apofliibiliiy u to the accuracy w uuutility of luch iftformauon for ioplic*uo<i to the ^P"0" e"CT<" «fcpMoiwiciu. «d iuumo 



APPENDIX B 
UNDERGROUND/OVERHEAD UTILITIES CHECKLIST 
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UNDERGROUND/OVERHEAD UTILITY CHECKLIST 
Project Name/Number 
Location 
Prepared By. 

This checklist must be completed for any intrusive subsurface work such as excavation or drilling u a 

magnetometer or other survey shall be performed to locate obstacles prior to intrusive subsurface activities " ' " 

Procedure 

A diagram of the work area depicting the proposed location of intrusive subsurface work sites fie borinp inratinn. , 
mus, auaahed «his f„m. Tile diasram clMrly ̂  «,e araas 

representative. 

Checklist 

Client Representative, 

BBL Project Manager, 

BBL Site Supervisor 

. Date, 

. Date, 

. Date 

(ilvNIlASP WPO 



APPENDIX C 
BBL DAILY SAFETY MEETING LOG 
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PROJECT: 

BBL DAILY SAFETY MEETING LOG 
LOCATION: .. 

DATE/TIME: 

1. Work Summary 

2* Physical/Chemical Hazards 

3. Protective Equipment/Procedures 

4. Emergency Procedures 

5. Signatures of Attendees 

ACTIVITY: 

CiKNIIASP WPI) 



APPENDIX D 
ACCIDENT INVESTIGATION REPORT 
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BLASLAND» BOUCK & [ FP |NC J HEALTH & SAFETY 

..1CCIDENT INVESTIGAT'°N REPORT 
Oate of Accident 

Name of 
Injured Person Social Security No. 

Time of Accident 

Office 

Length of Employment 

Division 
Employee No. 

Injuries Required: 

•First Aid • Emergency Room Treatment • 

First Aid Provided By 
Medical Facility/Address 

Attending Physician 

Hospitalization 

Did Employee Return to Work? 
Yes • No If Yes, Give Date 

Acbons or Conditions Causing Accident: 

Corrective Actions: 

Investigated By 

Reviewed By 
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DAILY AIR MONITORING LOG 
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DAILY AIR MONITORING LOG 

GENII ASP WPD 



APPENDIX F 
DAILY PROJECT REPORT 



DAILY PROJECT REPORT 

ACTIVITIES PERFORMED: 

DAY: 

NAME: 

SIGNATURE: 

SHT 

DATE: 

TOTAL: HOURS 

CK'D BY: 

GEM I ASP WPD 




